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Here’s real 

KAYNAR: 160,000 

Il’s here... a powerful, new Kaylock line... now a whopping 
160,000 psi! Smallest, lightest, strongest all metal self-locking nuts 
ever made. Tailor-made by KAYNAR for 160,000 psi 
NAS high tensile short thread screws and bolts. 

Latest addition to the KAYLOCK line is the H14 
lightweight hex . . . best wrench clearance for narrow flanges . . . 
mightiest lightweight yet! 

NEW HI4 SAVES MOST IN SPACE • SIZE • 

STRONGER — Strength to weight ratios increased up to 
COWER— Same low height as NAS 679. 

LIGHTER — 20% (o67% below HIO or NAS679 series hex 
SMALLER — By 2 to S socket sizes than standard AN and 
SPACE 

SELF-LOCKING-Wilh 


FOR COMPETITIVE REASONS re- 
projeeu with an eye lo 
fmmmgogikelaf.-Send 
Arn today tor Kaynar-s new iuU. 

line brochure ol I60.CO0 psi 


KAYNAR MFC. CO., INC.-KAYLOCK DIVISION 
World's largest and oldest manufacturer of lightweight, all metal 
self-locking nuts. Home office and plant: Write Box 2001. Terminal 
Annex. Los Angeles 34. Branch offices, warehouses & representatives 
in Wichita. Kansas; New York, N.Y.; Atlanta. Georgia. Canadian 


r: Aberc 
il, Quebec. 


TO, Ltd.. 


KAYLOCK 



Now electronic boxes, mounting panels, mobile 
equipment shelters and primary aircraft structures 
—including bulkheads, decks, door.s and racks— 
can be fasliionetl from ligbtwciglil structural sand- 
wich panels in your shop svith ordinary shop 
equipment! 

For Goodyear Aircraft Corporation now makes 
available for immediate deliver)' its Bo\dolite— 
in standard flat panels of popitlar sizes (3' x 10' 
and 4' x 10' ) in a variety of cores and gauges, all 
meeting rigid military specifications. WRITE 
FOR the complete list, specifications, and easy 


Fabricate-Il-Yoursclf instructions prepared by 
Goodyear Aircraft — a pioneer builder of rigid, 
lightweight structures. Goodyear Aircraft Corpo- 
ration, Dept. 9I6AD, Akron 15, Ohio. 


AVAILABLE TOO IN Semi-Standard Panels 
whicli olTcr a wklcr selection of (are materials 
and over-all thickness; IN Neic "Type-Z" 
Panels for weight-savings of 50% over solid 
materials— can lie riveted or bolted just like 


STRUCTURAL. PANELS BV ^ 

good/^ear aircrafv 

Bsiswiiw-T.K.ootiavvMiuicMntSfisimioii.AicroiiiB.eaio Plants in Akron, Ohio, and Litchfield Park, Arizona 






NEW ARMY MISSILE DESTROYS 
LOW-FLYING AIRCRAFT 


This proven anti-aircraft missile operates even at tree-top 
heights, in the blind zone of other radar-controlled missiles. 
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BIRD’S IR VIEW... 

of a Hot Stove Pipe 


The wedding of optics to electronics may well be the 
marriage of the century ... a Tl-fostered union produc- 
ing infrared guidance systems capable of finding, 
evaluating, rejecting false targets, and directing its 
“bird” to point-of -impact. Texas Instruments — leading 
producer of silicon optics for infrared applications — 
has achieved an intimate understanding of this and other 
unusual materials for specific portions of the spectrum. 
In one of the nation’s best equipped facilities, TI optics 
specialists design, grind, polish, and coat silicon lenses, 
prisms, windows, and other elements with the precision 
accuracy necessary for even the feeblest IR signals. Backed 
by a full-time engineering service with fast computers 
for design execution, the Texas Instruments optics team 
has the “know-how" to carry through your project from 
sketch pad ideas to custom-made systems. For detailed 
information on any phase of precision optics technology, 
contact SERVICE ENGINEERING DEPARTMENT: 


Texas 



Instruments 

INCORPORATED 
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Designed especially for High 
Strength— High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wide range of diame- 
ters, grip lengths and head styles 
in A-286 . . . Cherry Lockbolts 
are also produced in Alloy Steel 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Ixxikbolts, write Town- 
send Company, Cherry Rivet 
Division, P.O. Box 2I57-N, 
Santa Ana, California. 


1,114.^93, :,«7.907,^53l.0<s, 7.S3t.049 014 I },7S4,r03 


CHERRY RIVET DIVISION 

g SANTA ANA, CALIFORNIA ^ 

Townsend Company 

^ ESTABLISHED 1816 • NEW BRIGHTON, PA. 


(Contimted from page 5) 

[Vlay 18.21— ISth Anmial National Conier- 
tncc, Society of Aeronautical Weight En- 
gineers, Hotel Meiiiy Crady, .\tlanta. Cn. 

May 20.22— National Spring Niecting & Ex- 
hibition, Society for K.xpctirociital Stress 
Anaivsis, Sheraton Park Hotel, W'ashing- 
ton, O. C. 

May 20-22— Second Jet .Age Airport Coiifer- 
c'licc, .American Society of Civil Engineers. 
Shaiiirock-Hilton Hotel. Houston, Tex. 

May 21.22—1059 Ohio Valiev Instrument 
and .Automation Exhibit and Ssnnposinm, 
Cincinnati Section, Instrument Society of 
.America, Music Hall, Cincinnati, Ohio. 

Mav 2-4.func 5— Federation Aeronautiqnc 
Internationale Annual Meeting, Moscow, 
USSR, 

May 25-27—1959 National Telemetering 
Conference on Inve.stigation of Space, 
Brown Palace and Cosmopolitan Hotel, 
Denser, Colo. Sponsors: American Rocket 
Society, Institute of the Aeronautical 
Sciences, American Institute of Pllectrical 
F.ngineen and Instrument Society of 
.America. 

M« 25-27— .All Industry Production and 
{Quality Control Exposition and Conven. 
tion, .Ametican Society for Quality Con- 
trol. Cleveland Public Hall and Hotel 
Sheraton, Cleveland, Ohio. 

Mav 25-28— Design Pngineering Show and 
Conference, .American Society of .Me- 
chanical F.nginccts, Convention Hall, 
Philadelphia, Pa, 

May 26-28— Supersonic Transport Meeting, 
•Sail Diego Section, Institute of the Aero, 
nautical Sciences, San Diego, Calif. 

jnne 1-3— National Symposium, Institute of 
Radio Engmeeis’ Professional Croup on 
Microwave Theory & Techniques, Har- 
vard University, Cambridge, Mass. 

June f-5— Tliird National Conference, In- 
stitute of Radio Engineers' Professional 
Croup on Production Techniques, Villa 
Hotel, San Mateo. Calif. 

June 5-6-Anmial Meeting of the Army 
.Asiation Assn, of .America, Shotehatii 
Hotel, Washington, D. C. 

)nnc 54)— 10th .Annual Maintenance &' Op- 
eiations Meeting, Reading Aviation Setv. 
icc, Inc.. Municipal .Airport, Reading, 
Pa. 

fiine 8-11— Semi-annual Meeting and Astro- 
nantical Exhibition, American Rocket So- 
ciety. F.l Cortex Hotel. San Diego. Calil. 

June 12-21— 23:d French International Air 
Shenv. Le Bonrget, Pari.s. France. 

June 16-l9-N'at:onal Summer Meeting, In- 
stitute nf the .Aeioiiautical Sciences. .Am- 
bassador Hotel, Los Angeles, Calif. 

June 21-26— Siimmer-Pacifie Cencial Meet- 
ing and Air Transportation Conference. 
.American Institute of Electrical Engi- 
neers, Olvmpia Hotel, Seattle, Wash. 

June 23-25— 33rd Meeting, -Aviation Dis- 
trihiitors and Mannfachitets .Assn.. St. 
Francis Hotel, San Francisco, Calif. 

Aiig. 31-Sept, 5— 10th Annual Congress. 
Internationa! AstronauHcal Federatiou, 
Church House, Westminster, London. 

Sept. 7-13—1959 Farnboroii|h Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Fainborongh, Eng. 

Oct. 12-16— 15th General Convention of 
the Inlcmalional Air Transport /Assn.. 
Tokyo, Japan, 
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A vco/ Nashville 
experience 

And 


Convair 600 


Avco/Nashville has such 
advanced manufacturing 
techniques as: 


Prnduclion of Arcomh — high Icmppraliire, 
sloinlcss sled hunojeomb strudurcs 
for hypersonic aircrufl and missiles. 
Alvminiim honeycomb siruciures for 
oircrafi such ii.s the Convair SSO, nnd 
for other appliaitions such as missile 
and cojH)«H(n'enfi’oni! shelters. 

Mclal bondiiiy and chemical millinij of 
ligbhvcighl oliiminnm sirucliires. 

Design lint/inerritnj services lo 
assist contractors. 

Experienced ^lanogemcnl lo insure 
on-scJiedide compli tion of cadi job 
at the inast ccoiiumicat cost. 


Till- iic\y Convair 00(1 marks 
a “first” in aviatioii — it is Hu; 
fiisl jet transport lo oniploy tiie 
“area rule” comepl foi- incn’aseil miisc 
s|ieuel at critical Muoli numbers. 


For tlreign and iiroduction of many 
of its coinponenis — tlir horixontal and 
vertical staliilizeis, and im])ortant 
parts of the sving lending and trailing 
oslgis . . . Convaii- once again fins select.ixl 
Aveo's Nashville Division, which ulnsidy 
is producing important eoniponents 
foi' the Cioimiir 880 jet Unci'. Both 
Convair jets are plaiimxl lo give years 
of ilf|iemlablc aiilinc service. 


>Ikco/, 

/Nashville 


For further informaliou, write lo: 
Cleaend Marketing Maimget^Sti'uetiires, 
Nashville Oiviaiou, Avco C'or|Hn'utioii, 
Nashville, Tennessee. 



Need glass that's stronger than some metals? Lighter than aluminum? 
Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L'O'F has provided for aircraft design and safety 
requirements. 

And as one of the world’s major producers of glass, we can supply you 
with “grid photo-tested”, top-quality glass at reasonable prices. 

Aircraft Division, Dept- 7349, LibbeyOwens-Ford Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 



LIBBEY • OWENS • FORD ... O' 

60e MADISON AVENUE, TOLEDO 3, OHIO 



FANS 

Your project can receive a major assist from Pesco 
capabilities in the development of axial Sow fans for 
diversiSed applications. 

Pesco creative engineering produces optimum designs 
based on the most advanced aerodynamic principles. Close 
internal design-production coordination means maximum 
performance and reliability. Integrated facilities permit 
delivery of prototype and production units to meet 
tight deadlines. 

For ingenious, economical solutions to fan problems, 
UtUize the creative engineering available at Pesco. 


PESCO PRODUCTS DIVISION 
80RG-WARNER CORPORATION 






Newest Solar gas turbine 
ideal for wide range of applications 


LIGHTWEIGHT, CEPENPAEIE poWCT is the 
keynote of this latest addition to Solar's 
growing family of gas turbine engines. 
Only 21 inches long and less than 13 
inches in diameter, the 52 lb, 70 hp 
turbine is one of the simplest fuel- 
burning engines ever made. Originally 
developed for one-man helicopters, the 
compact power plant is nearing the 
end of a comprehensive test progTiim. 
Instant starting, a high power to weight 
r.atio and reliability make it an ideal 


power source for airborne auxiliary 
power units, portable generators, mis- 
sile ground support and other impor- 
tant applications. 

Today, proven-in-service Solar gas 
turbines— ranging from SO to 1100 hp— 
are creating new standards of perform- 
ance and reliability. They are easy to 
maintain, start instantly after long 
period.^ of inactivity, are only a fraction 
of the size and weight of conventional 
engines of similar hp, and can burn 


a wide variety of fuels— including gaso- 
line, kerosene, diesel fuel, jet fuels and 
natural Or manufactured gas. Investi- 
gate the Solar family of gas turbines for 
your power needs. Write to Dept. 
F-145, Solar Aircraft Company, San 
Diego 12, California. 


SO_LAR_^,...,,. 


ENGINEERS WANTED: Challenging projects, unlimited opportunities with Solar. Write today! 




Increasingly higher speed and 
thermal characteristics... 




.iClLUIRy 

BEARINGS 


W 


Engineering developments that make Rollway 

Cylindrical Roller Bearings suitable for a 

wide range of aircraft applications 


Eight years after the Wright brothers' flights at 
Kiltyhawk, Rollu'ay began the production of cylin- 
drical roller bearings. Careful inspection, met.illo- 
graphic checks, design eraluations and lubrication 
studies have steadily improved the range speed, 
stress, ambient and operating temperatures. 

We prodtiee the practical, while we develop the 
science of the passible. Our ke>' personnel are alwats 
read;.’ to work on experimental or production models 
where high-stress, high-temperature, and high-pre- 
cision bearings are esseiUial. 


vay Bearing Co., Inc., Syracuse, N. V. 



What is knowmanship — 
and what can it do for you? 


As a prime contractor, your task 
becomes easier — the success of your 
project more certain — with an asso- 
ciate contractor who can fit into your 
"team” picture quickly and expertly. 
And this applies during initial plan- 
ning stages— when you're first invited 
to bid on a major systems contract — 
as well as during production on the 
contract. 

Such an associate contractor must 
be heavy on specialised talents — the 
kind that can’t be acquired over- 
night. HU background can come only 
from years of experience in sub- 
system research, development and 
production. It can come only from 
practical experience under the 
Weapons System concept. 

Both these indispensable areas are 
thoroughly covered by Eclipse 
Pioneer's K\owmasship— our word 
for the critical combination of 
technical knowledge, experienced 
management and specialized crafts- 
manship that an associate contractor 
must have to offer ma.ximum value to 
a prime contractor. 



Eclipse-Pioneer know.manship 
under the Weapons System concept 
dates from the very first contract of 
this type— in our association with 
Convair on the Air Force B-58 
Hustler. Here, we developed and now 
supply from production Primary and 
Automatic Flight Control Systems, 
Stability Augmentation and Central 
Air Data Systems. Another of our 
major sub-system responsibilities is 
to the Martin Company for Inertial 


Guidance, Stable Platform and asso- 
ciated equipment on the Army’s 
Pershing missile. 

Add in our physical resources — 
9,000 engineers and other highly 
skilled workers, 1,104,000 square feet 
of plant space, plus the most modern 
tools and equipment— and you have 
the significant lolal reason why 
Eclipse-Pioneer knowmanship 
makes such a knowledgeable partner 
for prime contractors on advanced 
aircraft and missile development and 
production. 

A letter, wire or phone call will 
faring our representatives to your 
office with complete facts about E-P 
associate-contracting capabilities. 



ECLIPSE-PIONEERi 





Revolutionary New 
Flexible Metal Hose 


(PATENTED) 

Withstands New Highs in Pressures, 
Temperatures and Vibration 

Where single convolution and synthetic tubing can’t do the 
job, this all-metal hose, formed by BREEZE exclusive 
DOUBLE convoiuting process will solve ihe most exacting 
high performance problems. Here are the advanced features: 

vibration. No "set" due to 
misshaping of convoiutions 
under high pressures, severe 
surges and puising, 

I. Aii metal, high alioy 100% 
3. Doubie convolution design r 

takes higher pressures, min- 
imizes turbulence, absorbs 

Tell us your applications, requirements in pressures, tempera- 
tures, bend radius, inside diameters and usage (fuels, chem- 
icals, oil, gas, etc.) We will fit this premium grade hose to 
your specific needs. 



CORPORATIONS, INC. 

700 LIBERTY AVE„ UNION, N. J. 

BREEZE PRODUaS: AOUATORS • HOISTS • TRANSMISSIONS . GENERATORS • STARTERS 
STARTER GENERATORS • BEUOWS - SLIP RINGS • HOSE CLAMPS - HITEMP FLEXIBLE TUBING 
RADIO IGNITION SHIELDING • GROUND SUPPORT EQUIPMENT 
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. . . Kearfott 
analog -to- digital 
converters 

accuracy, reliability, varied capacities and codings 


Kearfott's direct drive converters translate shaft rotation into electrical and visual 
digital form, These mechanically positioned units consist of coded drums, the number 
depending on the code and total count. The first, or units drum, connects directly to the 
input shaft and rotates as the shaft turns, On models where more than one drum is used, 
high speed odometer type gearing provides interconnection. All models can be read "on 
the run’’ or "on demand" and all tracks may produce simultaneous or serial readings, 
depending on the interrogating pulse. 

The high performance and quality of Kearfott’s analog-to-digital converters are assured 
by stringent testing for : 

Meeftanfes/ Aceuraey.- The location of nny cods transition point must fall within one* 
third bit of its true angular position. 

low and HIgli Tampdfalura: All units operate efficiently at temperatures ranging from 
- 66- P to + 2G0” F. 

SrusA Skip: Conducted in conjunction with tests for temperature, vibration, shock and 
acceleration. A typical brush skip test employs 200 ;^sec., 23V DC amplitude interrogat* 
ing pulses at dOOO cycles per second. With the shaft rotating, each output drum track is 
monitored for a total of 600,000 pulses, in which "lost” counts or "skips" will not 
exceed 1 In 15,000. 

Sheeki Kearfott converters are subjected to 18 shocks in three different planes with 
shock loading of ± 15 g's. 

Vibration: Units must withstand vibrations between 5 and 500 cps with applied load 
of ± 10 g’s. 

Accalarailon: All units are subjected to radial accelerations of varying magnitudes up 

Him: Over 1 million linear feet (1000 hours at 82 RPM) of continuous brush travel on 
drum coded patterns can be achieved without excessive wear to drums, brushes or other 
sub-components. 

Write foy new ABAC brockitre. 


ANAI-QO-TO-DIOITAL CONVERTER CHARACTERISTICa 


KearloltUnltNo <23830-1 . . <23M7-1 ...Y1241-114 .. PUflO-IlA T!2<0.ilA ... UlMO-ll PI2«-UA 

Bits Kr Revolution 85 39 <0 20 <0 40 IS 

Current (nu.) 20 20 20 20 20^ , , . . M 

Unit Diameter [In.) 2tt lAi 1-Ki IVn m 

SlaticTorQue [in.-oa-l (4) 0-6 O.l . . . 

Weight tea.) 5 3.5 . .. 

Mexlmum Speed (RPM) 1100 250 

Dieleettic (Volts DC) 500 ... 500 

(1) 8.O. (Sinorr Oerlmol). C.B. (C, 
(21 Inertio mio.ur.d ot mo.Imum 

linary). 13) Un*r .ondllien.. 

Engineers: Kear/att offers chaUenBinn opp 

unifies in advoneed component and system dcvelo]ymmt. 

KEARFOTT COMPANY, INC., LITTLE FALLS, N.J, 

A 

GENERAL 
g^aijou: PRECISION 

COMPANY 
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thanks to automatic XEROGRAPHY. 



Save ^50,000 to ^500,000 a year 
in engineering-drawing reproduction 



A unitized microfilm system is a revolulionar>’ concept in 
tlie storage and lapid reproduction of engineering draw- 
ings. Besides superb quality it provides major savings in 
time, space, materials, and money — up to 8500,000 yearly. 
It consists of titrcc basic steps; 

The copying onto microfilm of original drawings or 
tracings; the mounting of individual microfilm frames into 
apertures of data-processing caids; and, from the cards, 
tlie rapid and automatic rcjjroduction of the drasvings by 
xerograpliy in a XcroX't Cojiyflo* 2+ cominuous printer. 

Since xcrc^raphy is a dean, fast, electrostatic copying 
process requiring neither water nor liquid chemicals, it 
produces dry, [xisilivc jirinls ready for immediate use. 
Quality is superior to that of any otlier method of engi- 
neering-drawing ro|)roduction ... If your need is to copy 
hundreds — or thousands — of engineering drawing.s daily, 
a tinitized microfilm system is for you. Write Haloui 
X uBOX INU.. 69-lOOX Haloid St.. Rochester 1. N. V, 

Broneh office, in Irrineifiol U. S. ani! Cenadiau eUies. Over- 
sens: Rank-Xerox lid., tendon. 


HALOID 

XEROX 


Push the bullon 
and copies Howl 





ALLIS-CHALMERS 


Hydraulic Division 



The assembling of highly-flexible electronic systems and sub- 
systems into e modular package , , , for fast Inspection, testing, 
service, and replacement of components - - . calls tor standard- 
ized-type plugs throughout the system. Reliability and optimum 
flexibility In shell designs and types of layouts are the design 
criteria for the more than 18 different basic Cannon Modular 
and Rack/Panel Plug Series. This Series is available in standard, miniature, or subminiature sizes , , . for 
standard or printed circuitry. Up to 180 contacts and a varied combination of contacts for control, audio, 
thermocouple, co-ax, fwln-ax, and pneumatic connections. Single or double-gang. With or without shells. 
The Rack /Panel Series ranges from the tiny"0" subminiature to the heavy-duty DPD Rack/Panel Plug. For 
further information on Cannon Modular and Rack /Panel Plugs write for Cannon DP Catalog, Cannon Electric 
Co., 3208 Humboldt St-, Los Angeles 31- Please refer to Dept- 00. Factories in Los Angeles, Santa Ana, Salem, 
Toronto, London,Paris, Melbourne, Tokyo. Distributors and Representatives in the principal citiesof the world. 


CANNON 

•PLUGS 







«Jet aircraft now get a new and wider Drying to less than T ppm is now practical 
safety margin when their fuels are dried in dynomic systems. Due to their high water 
with LINDE Molecular Sieves. Even at high adsorbing capacity, LiNDEMolecular Sieves 
fuel flow rotes, woter normally absorbed bring pronounced savings in investment 
at ground level is reduced to less then 10 and operating costs. 

ppm — eliminoting ice-blocked fupl lines ot No matter whot the liquid— whether ot- 
high oltitudes. tempts to dry it have succeeded or foiled— 

liquids never before dried successfully we would like to discuss with you what 
by desiccants can now be dried commer- a Molecular Sieve design con do. Write 
cioliy with these new zeolite adsorbents. Linde Company, Division of Union Carbide 
Examples ore ocetone and other ketones. Corporation, 30 East 42nd Street, New 
ethonol and other alcohols, and most sot- York 17, N.Y, In Conado; Linde Compony, 
uroted and unsaturated hydrocarbons, Division of Union Carbide Conado Limited. 


Aviation Week 


1 Space Tetknology 




Vol. 70, , No. 17 
Member ABP and ABC 







BENDIX=^ 

PYGMY* 

MINIATURE 

ELECTRICAL 

CONNECTORS 



Presenting our big and growing family 



Scintilla Division 
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EDITORIAL 


Weapon Systems Management 


llic vve:i|)oii system eoHCcpt lias been tlic dominant 
theme of military research and development for tlic past 
sc\CTi years ever since it was developed about 1952 by 
the then newly hatclied Air Research and Development 
Command of USAF. Since then, it has been adopted 
m its broad form by the Navy and, finally, by the Army, 
vvliieh has drastically modified its arsenal concept in the 
direction of weapon system development with increasing 
reliance on industry. 

It is pretty generallv accepted now that the weapon 
system concept is the only feasible technical ap))roach 
to the creation of the increasingly complex weapons of 
the future required by all three services. Ilowcvcr, 
while this technical necessity is conceded, there is still 
considerable controversy surrounding the role plavcd 
by management, both military and industrial, in this 
process. The current Capitol Hill hearings being con- 
ducted by the House Armed Services Subcommittee 
headed by Rep. Edward Hebert (D.-La.) arc sympto- 
matic of this controversy. 

Since there have been so many popular misconceptions 
arising from the management a.spccts of the weapon 
system concept, we think it is an excellent idea for both 
the military and industry to have an opportunity to ex- 
plain their operations in this area. Wc suspect that 
when the record of testimony before the subcommittee 
is complete, many of these misconceptions will evaporate. 

I'br example, it is already apparent in the Convair 
15-58, the first genuine weapon system development pro- 
gram, and in the North .American B-70 and F-108 proj- 
ects, representing perhaps the most advanced weapon 
systems now in active development, that many of the 
fears of subcontractors and small business proved ground- 
less. The concentration of procurement funds in a few 
large organizations that was so widely feared by many 
smaller concerns has certainly not materialized. 

The B-58 and B-70 programs have concentrated the 
systems management function in large firms with the 
type of broad, over-all technical capability that only the 
largest firms can afford. But. while concentrating sys- 
tems management responsibility, the procurement funds 
have continued to pour through the ever-broadening 
base of subsystem developers, subcontractors, vendors 
and suppliers. 

Testifying before the Hebert subcommittee, Lee At- 
wood, president of North American, pointed out that 
approximately 70',1 of all research, development and 
production funds expended on the B-70 and F-108 pro- 
grams will go to companies other than his firm which 
is the weapon system manager. He estimated that even- 
tually a total of 2U,000 firms scattered throughout the 
country will be contributing to these programs in North 
American’s subcontracting and suppliers structure, while 
another 60.000 firms will be involved with the major 
subsystem devcloi>crs who arc working with North Amer- 
ican on these programs (AW April 20, p. 52), 

This is a message that should be given wider circula- 
tion by both the military services and the corporate load- 
ers of the weapon svstem management tvpc of firms. 
It is equally true of the Convair B-38 and Boeing B-52 
aircraft programs, the global communications svstem 
being developed under the systems management of IT&T 


and RCA and the missile programs such as the Convair 
Atlas. Martin Titan and the Minuteman. It will ap))h 
equally well to the space exploration and operational 
systems now ap)3caring in the technical spectnmi. 

W'hile there is no compromise with the teehnical re- 
quirement that modem weapons must be dex'cloped 
from their inception as a complete combat-ready system 
with all major subsystems compatible technically and 
properly time-phased in production, there is considerable 
flexibility in how the management function can be 
exercised over each of these new we-apon systems. 

In fact, the technical nature of the system under de- 
s’clopmcnt usually requires a somewhat different man- 
agement ap[)roach to meet its peculiar requirements. 

Originally, the weai»n system manager’s function was 
delegated by the Air Force almost entirely to its prime 
contractor. Tliis was the aegis under which the B-58 
program was hatched with Convair as the prime weapon 
system manager responsible for delivering to USAF a 
complete combat-ready bombing, reconnaissance and 
ECM system. US.AF retained only a veto power in 
this arrangement, although engine development was still 
kept out of the over-all systems management responsi- 
bility. 

It was this approach that led to the facetious comment 
by industry people that “if USAF will tell us their targets, 
we will deliver the bombs on a cost plus fixed fee con- 
tract.’’ 

lliis initial system manager approach has since been 
modified in a variety of u’ays to fit the peculiar problems 
of each new weapon system. 

For example, in the air defense area it was deemed 
expedient to create a new type of organization— the 
MITRE Corp.— to meet the requirements of an over-all 
system manager. Similarly, in tlic new global commnni- 
catioiis system under development, IT&T and RCA have 
been given sr stems iiianagcmcut functions at the expense 
of limiting their hardware participation in the pro- 
grams. The role of Space 1’echnology Laboratories in 
the ballistic missile and space programs is another ex- 
ample of a different approach to the basic weapon system 
manager function. It is iikclv that these variations on 
the central theme of weapon systems management re- 
sponsibility will continue to develop as the basic concept 
takes deei>er root in all three military services. It also 
appears likely that the National Aeronautics and Space 
Administration will require a somewhat similar approach 
even for its research and exploration s\'stenis. 

Thus, wc can see developing for the future the basic 
requirement for efficient, technically capable weapon 
system managers of various corporate sliapes and degrees 
of responsibility, plus the piittcm of research, dcvcloiJ- 
ment and production monev spreading down through 
an ever-broadening base of technical and production 
specialist organizations whose position in this structure 
is cemented bv the reputation of their past |x;rforaiaucc. 

We recommend that the military and industry take ad- 
vantage of the opportunity offered by the 1 Icbcrt sub- 
committee to tell these aspects of their storx’ and follow 
strongly with further efforts to establish these points with 
the American public whose tax dollars support the entire 
Structure. —Robert Ilotz 





Maximum performance 



Hydromatics PL.G-BALL valves 

Hydromatics makes them all— from fast-acting motor-operated oirborne 
valves that control 3250 psi helium at — 360°F., to compact 6" LOX fueling 
valves that can fill a missile from mobile transfer equipment in [ust 2 minutes. 

All incorporate Hydromatics unique 100% flow efficiency characteristic. 

For off-the-shelf hardware to meet your temperature requirements down 
to — 425°F., write for complete information on Hydromatics outstanding line 
of FLO* BALL valves for high pressure, cryogenic and corrosive applications. 


Hydromatics, Inc. 

LIVINGSTON, NEW JERSEY • WYMAN 2-4900 



WHO'S WHERE 


111 ihe Front Office 


Dr. Walter R. Dnmbctgei, cliitdot of 
engineering. Niagara [''lonticr Diinsion, Bell 
,\ircrafl Corp., Biiffalu. N. V. ,M«j: Julius 
I. Domnnkos, vice president iiianiiiacturiiig 
in Bell's ec>i|r(rrate office. 

Kalpli J. Osborn, president and director, 
Lockheed .\ircraft Service, liie., Ontario, 
Calif. 

William S. Wheeler, a corporation rice 
president and gcneriil manager of Motorola 
.Military Klcctronics Division, Phoenix, Aiir. 

Allan Shivers, former governor of Texas, 
a director of Btaniff .\iruavs, Inc. 

Rich.ird S. Remolds, Jr., president of 
Reynolds .Metals Co., elected board chair- 
man of Robcrlsharv-Fultoii Controls Co., 
Richmond, V.n. 

R. L. Weir and Sit Giles Guthrie, di- 
rectors. British Hiiropean .\inrats. 




; Corp., Los Angeles 
J. Gallagher, cl ' ' 
lug engineer; Robert Potte 
irfictnring seriiccs; Arthur R. Schneider, 
chief engineer. 

J. II. OveiholscT, r ice president-sales and 
engineering, I'urbo Prodiietj, Inc., Pacciina, 


James C. Eiiius. vice prc.sidcnt-elccltonics 
.systems engineering, Crosley Division, .Avco 
Corp., Cincinnati, Ohio . 

OttTn C. Davis, vice president and treas- 
nier, A’ickers, Inc., Detroit. Mich. 

Graydnn Hall, s ice prcsidcnt-sales, Soiitli- 

Tiic follouing appointments have bivu 
made in the Butcaii of I'light Standards. 
Federal .\viation Agency, ashington. D. 
C. Flight hispeetion and Piocedntes Divi. 
.vion; Arthm E. jenks. chief; Raymond 


ehicf-opciations branch; Jack G. Webb, 
chief intcmiediate section; .Mfted P. Suaii- 
son, chief-standards section. Operations Di- 
vision; fames M'. Ship]), chief, and John 
R. Shnifer. deputy chief, international oper 
atious branch. Program .Mana|ement Divi- 
sion: Charles C. Abrams, Jr., chicf-nianaee- 
nient analysis branch. 


Honor!) tmd Elections 

•niomas Richard Qiiermau)), chief gvro 
engineer of the Norden Division's Ketav 
Dcpartuienl, ha.v received United .\iteiafl 
Corp.'s sex-ond Ccotge Mead .Medal for 
Engineering Achievcnient in the develo^- 

Willis C. Li]>scomh. vice 'president-traffic 
and sales of Pan American World Ainvays, 
has been named ,\ir Cargo Man of the Ycai 
by the Air h'rcighl I'owardets -Assn, for 
contributions to air cargo dexelopmenl. 

The Univcisity of Southern Califoiiiia’s 
Aviation Safety Division lias been named 
1959 winner of the annual l-'ligtit Safely 
Foiindation-.Aviation Week magarinc Dis- 
tinguished Service Award for promoting 
and achieving safer utilisation of aircraft. 
(Coiitmucd on page 124) 


INDUSTRY OBSERVER 

► Soviet Union Inis test fired several radical new long-range ballistic missiles 
employing control tccluiiqucs that enable tlic missile to change its direction 
in flight and extend its range by flattening its ballistic trajectory. The con- 
trol teclmiqnes involve simple petal flap extensions similar to those displayed 
on Soviet tcsc-.irch rockets and described in N.ACA research reports hi 1957 
(AW Nov. II. 1957, p. 261. Soviet tests were made from firing points in 
norflnvcsteni Russia. im|ncting in eastern Siberia, 

► First Discoverer satellite to nsc an Atlas ICBM a.s a Ixiostei will be launched 
from USAF Missile Test Center, Cape Canavx-ral, Fla., rather than from 
Vandenberg AFB, Calif., from wlicre Discoverer vehicles using Douglas 
Thor JRBNI boostci^ have been lannclied. 

►Crvogcnic gv roscopc, a ncvv-tvpe of device vvliich innv offer cxtrcmelv liigli 
accuracy and long life, has been developed bv General Klcctric’s Electronics 
Laboratory in Syracuse, N. Y. Gyro, which operates at nearsibsolute zeto 
temperature, has attractive possibilities for use in space vehicles. 

►Present schedule for bvo U. S. Venus probes IA\A’ Feb. 23, p. 26) calls 
for Thor-Able IV to be fired on June 4 or 5 and Atlas Able IV, launched 
by Atlas booster 9-C, to be fired on June 6, 7 or 8. If 'Hior vehicle is not 
fired in the first two days allotcd it, it will be rcsclicdulcd for June IB or II. 

► Air F'orce and Navy arc working jointly on an expendable powered target 
drone for use vvitli higli speed aircraft. Naw has cognizance over project. 

► Reconnaissance version of its 600-kt. target drone is under development 
by Beech Aircraft Corp. in hopes of arousing .Armv-Naw-Matine interest. 
Target version is entered in current Army supersonic drone com])ctition, on 
vvhicli the decision is cxi>cctcd by July 1. 

►I'inal version of USAF'-Convait Atlas D and Atlas E intercontinental 
biilli.stie missiles will have an inctcn.scd tliriist achieved by higher fuel flow- 
rate in the North American Rocketdyne engines than on e-atlier models. 
D series also incorporates a glass fiber skirt around the two booster chambers. 
Use of glass fiber also includes some stmctural supports. 

► Scientists now working tlicorctically on nuclear rockets using gaseous 
material for fuel say small scale exiscrimcnfal work will not provide signifi- 
cant data and that full scale engines with combustion chambers 15 ft. in 
diameter and several feet long will have to be built early in any development 
program. Specific impulses theoretically jvossible with such engines ate many 
times those now planned for tlic solid fuel lieat exchanger rockets of Project 


► McDonnell Aircraft Corp. mockup of the Project Mcrcurv manned space 
capsule has been completed and inspected hv a National .Aeronautics and 
Space .Administration team. Capsule contract for SI0.5 million was awarded 
last February. 

► High priority task of United Aircraft Cotjs.'s new United Research Corp., 
Menlo Park, Calif., is to strengthen the parent firm’s position in the solid 
pro|>cllant rocket field. General mission of Menlo group is to work in areas 
where khiited has not had |)revioiis experience. Chemistry is one field in 
this area that wilt be pushed hard. 

►New .single-place liclicopter incorporating ramjet engines on the rotor 
Irlade tips reportedly is being ground-tested by Russia's Kh.irkov Aviation 
College, l-'light tests are scheduled shortly. 

► Strong interest by Rolls-Royce, Ltd., in bustaess and utility aircraft market 
as a means of diversifying British company’s efforts is noted by general 
aviation ohsen-ers who report that the firm has been making an extensive 
worldwide survey in this field. Industry sources wlio liave seen tlie Rolls- 
Royce market survey call it the most detailed that they liavc seen, report 
that the coni))any has discussed possibility of mamifactnring licenses m 
Britain witli U. S- business plane manufacturers. 
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BAMOKN miniature-size bearings are built with instrument precision 



Precision-built potentiometers requift concen- 
tric, smooth-running wiper contacts and ultra 
low torque characteristics to provide accurate 
and rapid response to small motivating forces. 

Barden Precision miniature-size bearings 
have the inherent concentricity, smoothness 
and low torque values to assure this sensitive 
response and electrical accuracy. 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden's larger instrument sizes, 


accuracy but performance to match the de- 
mands of the application. 

Vour product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For 
icss difficuU applications, Barden prediciable 
performance can cut your rejection rates and 
tcardown costs. 

Write today for your copy of Catalog Sup- 
plement Ml which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings W O.D. and smaller. 


TH£ CORPORATION 

at E. franklin St., Danbury, Connecticut ■ Western office: 3850 Wiishirs Bivd., Los Angeles 5, CalKornla 
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Washington Roundup 


Science Departmenf Debate 

Ptoposiils to create a U. S. Department of Science on 
.1 cabinet lc\'el met with mixed tcachon during hearings 
of the Senate Gosemment Operations Subcommittee 
on Reotgani/aUion aiul International Organizations. 
Hearings were called b\- subcommittee chairman Sen. 
Hubert II. Himiphrev (D.-Mimi.) to obhiin the views of 
scientists, engineers and government officials regarding 
tlic proposed legislation. 

Witnesses supporting ere-.itiim of such a department 
incluelcd Dr. Wallace R. Erode, boiird cliairman of the 
American Assn. for the Adsancement of Science; .Mdcn 
H. Emery, cxecutise secTCt-aiy of the ,\niericin Chemical 
S(K'iet\; Enocli R. Needles, president of the ICngineers 
foint Council, and Dt. Howard A. Mcvetlioll, cxcculiw 
director of tlic Scientific Manpower Commission. 

'Ibosc o|)posing the measure were Commerce Secrc- 
lary Lewis L. Strauss and Dr. A. Hunter Dupree, of the 
Uni\crsity of California’s Department of Ilistoiy. Eotli 
agreed tluit there is an urgent need for mote effective 
coordination of scientific acti\itics but said it could be 
accomplished witliout creation of a Science Department, 

Detection Debate 

Meanwhile, the position of Dr. Herbert York. .Assist- 
ant Defense Secretary for Re.sc.ireii and Knginccring, 
in tlio ballistic missile early warning debate has become 
tlie matter of mild debate in its own right. 

York fold a recent meeting of the Anierican Ordnance 
Assn, that use of siitellitcs equipped with infrared sensors 
to detect ballistic missiles at the instaist of lanncli now 
appears to be one good solution t:> the problem of missile 
early w-aming. Advanced Research Frojccts Agency’s 
piogram for such satellites is designated Project Midas. 

York said, however, that tlic Midas program should 
not be considered as part of U. S. spice program as such 
jud should have to compete for funds only witli other 
ICBM detection tccliniques. Some observers interpreted 
Y'otk’s coimnent as an indic.ition that he ))refcrs tlie 
Mida.s approach to the current US.Al' concept, iiosv 
under industry study, of cmploiiiig airborne earlv warn- 
ing aircraft outfitted witli infrared and radar detection 
equipment. But others interpreted the comment to 
mean that York now doubts the wisdom of assigning ma- 
jor military spice weapon,', to .UIP,\ and Ixiliescs thev 
should bo developed alongside mote conventional 
weapons by the military service which will use them for 
its specific mission. 

Argus Discussion 

Argus high-altitude nuclear c.xplosion exjicriments are 
sclieduled to be discussed at two scientific sessions of 
the Natioii.il Academv of Sciences here on Wednesdav. 
Symposium on Scientific Effects of -Artificiitllv Intro- 
duced Radiation at High Altitudes is scheduled for 
9 a.m. as tlic last of four symposiums at die Acadcriiv's 
96th annual meeting. Participants arc Richard W. 
Porter, of General Electric, cliairman; Nicholas Christo- 
files. University of California: James .A. \'an .Allen, Carl 
E. McElwain and George II. Ludwig, of die State Uni- 
versity of Iowa; Maj. Lcn .Allen. Jr., and Capt. Joseph A. 
AA'cleh, Jt„ US.Al-"s .Air Rest-arcli and Development 
Coinmand's Special Weapons Center; Pliilip Newman, 
of .ARDC’s Cambridge Research Center and Allen M, 


Peterson of Stanford University and Stanford Rcscnrcli 
Institute. 

Second meeting involving Argus will be the opening 
session of a dav-aiid-a-half Sviiiposiimi on Problems of 
Space Exploration, sponsored bv' tlie Academy, the 
American Physical Society and flic National Aeronautics 
and Space Administration. It is scheduled for 1:30 p.iii. 
Wednesday at the .Acideiny. Chairman is Bruno Rossi 
of Massacliasetts Institute of Technologv, Papers will be 
given by Fred I.. Whip|ile. of the Smithsonian Astro- 
phvsic.il Obsenatorv; Thomas Cold, of Harvard College 
Observatory; Eugene N. Patket of die Enrico Fermi 
Institute of Nuclear Studies, Universitv of Chicago and 
liv A'an .Allen and Cliristofilos. 

.'A round table discas,sion. chaired bv John A. Simiison 
of the I'crmi Institute, will follow. It also vvill include 
A. R, Ilibbs and Ilr. Robert Jastrovv, liead of NAS.A’s 
Tlicoretieal Division. 

Appointment- Confirmed 

Ricliard E. Horner last week officially resigned as 
Assistant Sccrctarv of the -Air I'orcc for Rcsearcli and 
Development, effective June 1 , to become .Associate 
.Adininistr.itor of National .Aeronautics ,md Space Ad- 
ministration, a move predicted bv .Avi.vros AA’ekk fApril 
20. p. 23). Horner vvill be responsible for general man- 
agement of NAS-A operations under Dcptitv .Administra- 
tor Hiigli L. Drydcii at a salarv- of S21.000'. His succes- 
sor. probably US.AF chief scientist Dr. Joseph A’. Clian k, 
for the Air Force job. had not been formallv named as of 
late last week. 

Flight Pay Savings 

Defense Department estimates that a new order tight- 
ening "proficiciicv " flv ing by desk officers (AW April 16, 
p. 23) will eventually Siwe S40 million a vear. Brig. 
Gen. R. J, Friedman. US.AF Budget Director, estimates 
that die amiuid fuel liill for proficiciicv’ flving in the 
Air Force is now SIO million. 

Capital Elections 

Two major stockholders of Oipit-al Airlines have been 
elected to top-level positions liv the companv board of 
directors. George R. llann, who has been closelv asso- 
ciated with the compam- for over 30 vents and who 
owned 43.R32 sliatcs of common stock as of last Dec. 
31. was named •chairman of die board, a position that 
has been vacant since J. II. Ginnicliacl. now president 
of Fairchild, rc.signcd last vear. Cliiirics II. Murchison, 
a partner in the legal finn representing the airline as 
general cinmscl and owner of TS.132 shares of eomnion 
stock as of Dec. 31, was named chairman of the board’s 
executive committee. In tlie past year, Murchison lias 
increased his holdings from the 10,632 shares of com- 
mon stock as reported to the Civil Aeronautics Board for 
the year ending Dec. 31, 1957. 

Renegofial-ion 

Booing President AA'illiam M. Allen vvill be the first 
industry spokesman diis week on proposed extension of 
the renegotiation law at licarings of the House AA'avs and 
Means Committee. Committee expects to complete 
public sessions in three davs. 

— AA’ashington staff 
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Space Technology 


USAF Considering Moon Base by 1968 


Induslry ineinbers brief Ballislio Missile Division on 
operational requirements of carth-moon-earih trip. 

^^'as)lillgton— United States Air Force is svcigliing operational factors 
involved in establishing a base on the moon by 1968. Air Research and 
ncvciopmcnt Coniniand's Ballistic Missile Division. Inglewood. Calif., was 
briefed recently bv industry members on broad requirements for earth takeoff, 
moon soft landing, operations on Umar landscajae and return to earth. 


Presentation stretched met four days 
and was made under .\RDC’s Ssstems 
Requirement 185. which :iiitiei)wlcs cs- 
fahlislinient of a lunar obsen atnry . Basic 
facets of this requirement, which is 
based on militars’ intelligence interests, 
are similar in nianv respects to a more 
advanced formulation labeled SR 192, 
related to inilitarv bombardment re- 
taliatory capabilitv from a moon Rise- 
Some industry observers feel that con- 
centratiou should be put dircetb on 
SR 192. Tliey reason th.it if the 
gigantic effort and expenditure required 
to establish a moon base is going to be 
supported, the result should embody 
the added potential of hoinhardmcnt 
eapabililv. 

An interim report on SR 192 will 
be made this summer at .\RnC head- 
quarters bv at Ica.st three industry mem- 
hers who hold studv contracts, and 
ixissibly bv other companies which arc 
limding their own studies under SR 
192. At completion of the studv, 
representatives of -\vdanced Rese.ircli 
Projects Agency and National Aero- 
nautics and Space Administration also 
arc selicdulcd to sit in on the final 
presentation. 

Peaceful Use 

Indications are that the general sub- 
ject of lunar bases is being played down 
because of the U. S. State Depart- 
ment's attitude to iironiote peaceful 
use of outer space. Industrv observers 
feel, however, that iu view of the 
difficultv of negotiating with the 
Soviets on cvervdav international prob-- 
lenis, it is ptcsninptuous to iissiunc 
that any specific, narmimious agree- 
ment could be reached with regard to 
the ramifications of space exploration. 
These observers feel that technology 
leading to moon base acquisition shouTcl 
he pushed, because this same effort is 
being advanced by Russia. 

Briefing on SR 183 given bv industry 
members was in the nature of a 
progress report, since final proposals 
are scheduled somewhat down the time 

Government agencies which had re- 
presentatives at the briefing included: 
• USAF’s Office of Advanced Tech- 
nolop’, headed by Brig. Gen. llomcr 
Bouncy as director of advanced tcch- 


nology-depuly chief of staff for develop- 
ment. Gen. Boushev has been a vigor- 
ous spokesman for the feasibility of 
inilitarv bases on the moon. 

• Ballistic Missile Division. ARDC. 

• Ballistic Missile Center. -\ir Materiel 
Command. 

• Wright Air Development Center, 
ARDC. 

• Strategic Ait Command. 

• National Actonaiilics and Space Ad- 
ministration. 

• fet Propulsion Laboratory, N.ASA. 
Indnstrv membets participating in 

the briefing included: 

• Boeing Airplane Co. 

• Republic Aviation Cotp. 

• Douglas Aircraft Co. 

• North American Aviation Co., Itic- 

• North American Aviation’s Rocket- 
dyne Division, 

• United Aircraft Corp.’s Missiles and 
Spaef Division. 

• General Electric Co. 

• Minneapolis-Honeywell. 

Two of these compvmics arc reported 
to have Air Force contracts for SR 183 
studv. while other studies by other iu- 
dustn’ members ate supported by coin- 
piny funds. 

Presentation under SR 183 was a 
mixture of specifics, tlieory. optimism 
and pessimism. Most optimistic atti- 
tude was toward inccbanical develo])- 
ments. vvhile most pessimistic views 
were voiced with respect to biomediea! 
:.spccts. particularly as related to sus- 
tiiining space travels in Hie hostile 
lunar environment. 

.Air Force medical men are awaic 
of a capability-shortage to keep np with 
their new responsibilities in the space 
regime. One medical participant in 
the SR 183 briefing declared that until 
recently there had been enough medi- 
cal specialists in the Air h’orce to han- 
dle the bioscience problcnns of out-of 
atmosphere cxairsions. but that these 
|)roblcms had grown at a fast pace, out- 
stripping the increase in the number 
of medical personnel required to keep 
abreast of the state of the art. 

There was frank admission by in- 
diistrv members that cost of the en- 
terprise would be colossal— perhaps on 
the order of $20 billion for the com- 
|)lete initial system to establish a lunar 


base. 'Iliey admitted it would h:uc 
to be justified by distinct need for the 
end use of the basc-milit.iry retaliation 
or surveillance. 

N’alue of tire liasc as a surveillance 
station was considered questionable 
with respect to percentage of time the 
earth would present rcasonalilc viewing 
per dav and per year. Studies under 
SR ISv. which are in effect, feasibility 
evaluations, arc slanted to considci 
all methods of surveillance— optics, in- 
frared. radar and other procedures. Op- 
tics aren't viewed too favorably be- 
cause of cloud cover obliteration. 

.Also, weight of the optical svstem 
for viewing the earth would scale a 
very high figure, with lenses of the 
svstem proliablv transported individ- 
tiallv and assembled into a composite 
system. Infrared viewing is considered 
better than optics but even this mctliod 
would leave much to be desired in tlie 
way of specific detection results tliroiigli 
cloud cover. Some pvirticipants fed 
that relatively low altitude earth satel- 
lites would be a better investment. 
Moon Vehicle 

Proposals discussed at the briefing in- 
cluded these highlights: 

• Veliicle for the lunar mission was en- 
visioned to accommodate up to 10 
]Jcrsons. 

• For the trip out, proliablv tout slage.s 
of propulsion will be required, and 
probably- two stages for return from 
the moon, making a tnt.il of six stages. 

• One Isoostcr scheme contemplated a 
cluster of liquid propellant engines de- 
veloping 16,000.000 lb. thrust. Even 
logistic support required to fuel these 
rockets for takeoff was potiraved as a 
stupendous task, .Another plan envi- 
sioned use of a large cluster of solid 
propellant rockets for booster service. 
Nuclear propulsion in tlic form of a 
single stage for tlic outward jivntney also 
was proposed, but for a later npera- 
tioniil date than 1968. 

• Estimates of takeoff weights of the 
lunar vcliicIc varied from about 3.000.- 
000 lb. np. 

• Individual jiiopiilsion scheme to pro- 
pel .spacemen over the lunar landse.ipe 
also was considered as a condition 
vvliicli might be ncccssarv to cope witli 
lunar surfiice plienomena in the event 
tlic dust layer was t<x) soft and deep to 
permit normal traversing. 

• Cycle for replacing voyagers to the 
moon varied, with 20 davs sfav offered 
as a representative figure. 

While detailed system design and 
hardware projections were specified, 
some militarv observers at the briefing 
were skeptical of vvliat thev considered 
pat answers to various problems. For 
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example, one item which was consid- 
ered to be treated too lightly was a 
space suit projected to be used on the 
moon. This type of garment, some 
observers felt, would require consider- 
able rcscarcli and develojiment before 
safety was definitely ensured. 

One point of considerable contro- 
versy was related to protection of jjco- 
plc in the moon return vehicle in the 
event it should land over hostile ter- 
ritory on earth. 

This was viewed by some at the 
briefing as a prime example of unjusti- 
fiable detail for a situation about which 
very little could be done. 

One industry representative felt tliat 
vvhile some preliminary design defin- 
itely was justified in tlie moon base 
studies, too much emphasis was being 
placed on specifics and not enough on 
the approach looking to the accumula- 


tion of emiioiimcntal data to serve as a 
stepping stime to Umar landing. 

Factors considered necessary in the 
category of basic information include 
moon radiation level, frequency of 
meteorites, surface dust consistenev 
and depth, and wlicthcr gases emitted 
from moon surface would be liannfiil 
or useful- Another factor seen affecting 
cost and effort for base establislimeiit 
is whether shelters could he erected 
above ground or underground- 

impacting explosive rockets, fol- 
lowed by other rockets sailing |)3st the 
moon to pick up and sample the debris 
thrown up by the explosion, then tele- 
metering results, is one projection seen 
as offering a possibility of detennining 
lunar surface composition. Radar re- 
flection tests also arc seen as a means of 
revealing lunar landscape sccrcts- 
Despite all the problems which 


would have to be solved and the tre- 
mendous cost involved in establishing 
a lunar base, opinion was finn among 
particii>ants that if the project were 
going to be supported, it would be 
necessary to cliannel sufficient effort 
into the project soon, if a realistic date 
of attainment was to be achieved. 

Previously, a presentation on feasibil- 
ity of establishing a lunar base was 
given last September before Advanced 
Research Projects Agency in AVashing- 
ton. The picscntation consisted of a 
fairly detailed analysis of velocities re- 
quired for exit from earth and moon 
environments, propulsion requirements, 
vcliiclc vvciglits, cost for Ic^istic trans- 
port vehicles, and moon-to-earth bom- 
bardment capability. The program an- 
ticipated that a base probably could be 
established by 1965 if sufficient sup- 
port were available. 



DASSAULT Mirage A Macli 2 bomber is |)o\vcrcd by two < 
rrciicli Air Ministry lias said it is a devclopinciit vehicle 
probably will be Pratt & M'hitncy J75 turbojets built by Sncci 


la Atar 9 hirbojct engines. Tlie aircraft wilLliave a 937 
j 100,000-lb, Mach 3 bnmlier with 1, 250-1, 875-nii. 
idci license (AW Feb. 9. p, 23). 


French Plan Aviation Future 


Paris— I'rench Air Ministry’s long- 
range program covering transition from 
piloteci jets to missiles envisions use of 
the Sud Aviation Smasher tactical mis- 
sile and a 2,000 mi. French-designed in- 
termediate range ballistic missile, with 
Dassault Mirage 4 becoming the last 
piloted bomber built in I'Tance (AW 
Mar, 9. p. 275). 

Gen, Louis Bontc. Ministrv technical 
and industtiai director, listed these proj- 
ects up for action by h'rciich Assembly: 

• Slid Smasher, ground-to-ground 
weapon l>eing tested in Algeria. 

• Dassault Etendard 4-M jet fighters 
and Breguet 1 1 50 twin-turboprop anti- 
submarine for the French naval ait ann. 

• Dassault Mirage 3, Fouga Magistcr 
bvin-jet trainer, Notd Noratlas trans- 
port, and Morane-Saulnier Epenier 
1500 for French air force. 1 hese will be 
supplemented by four new aircraft: 


production version of Mirage 4 and a 
twin-turboprop colonial support aircraft 
and either the Sud Voltigcur 117 or 
Dassault Communautc 413. 

Sud now is redesigning wing of the 
Volfigeiir, following in-lliglit failure of 
a sandwich section whicli resulted in a 
crash last January, and the time lag may 
act in Dassault’s favor. Long-range plan 
also includes a French MFOL tactical 
aircraft and the Nord Noratlas heavy 
transport with a 1.230 ini. range. 

The Noratlas will be a French-Ger- 
man designed development of tlie Nord 
transport, with Nord nianiifacturing the 
aircraft for botli countries. 

Gen. Bontc said the long-tange civil 
aircraft program includes design and 
construction of a Super Catavcile turbo- 
jet transport, possibfv powered by Pratt 
& Whitnev J75 jet engines built under 
license by Snecina. 


Ministry disclosed no time schedule 
or costs involved in the program. 
Sources indicated the Ministry is push- 
ing to get the program accepted by the 
hrcncli Assembly tliis summer. 

No furtlicr details on tlic VTOL air- 
craft were given, but future of tlie 
Sneema I'lying Atar is not clear. All 
tliree French services will be .supplied 
with Sud Aviation Model 3200 triple 
turbine heavy helicopters under the 
Ministrv plan. 

Production of military aircraft for ex- 
port also figures in the program. In- 
volved ate the Breguet Alize 1030 turbo- 
prop-powered anti-submarine mono- 
plane; the Etendard 4-M and the three 
ait force aircraft now in production. 

Non-military production would cen- 
ter on the Sud Caravelle, the Max 
llolste Super Broussard bvin-engine 
transport and the Breguet 941 transport, 
powered by four General Electric T58 
|tt engines and featuring boundary layer 
control. 
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Space Techiiolofiy 


Bids Readied for ARPA Satellite Designs 


By Philip ]. Klass 

\Vasl;ing(on-Sc\cr.il diizai com- 
panies arc- expected to bid this week for 
design of the first of three basic types of 
acti'C conimunication satellites to be 
developed by Defense Deputincnt’s 
Adsanced Research Projects .\geiic\. 
Awards for two other types of com- 
munication satellites arc expected 
within several months. 

'ITrc three types of eonimmiication 
Siitcllites, which promise radical im- 
prosement in loiig-distaiicc mililar)' 
communications, include: 

• Delayed relay, kiiovni as Project 
Courier, a 500 lb. satellite which can 
carry 20 100-word-por-minute teletype 
messages between two or more earth 
stations. 'Ibis delayed relay satellite, a 
more sophisticated \ersion of the Proj- 
ect Score "talking sritcllitc" knmehed 
last December, recches a inesugc by 
radio from one earth station, tectirds it 
on tape, then rebroiidcasts it when the 
satellite passes near and is interrogated 
by an authorized station in some other 
IMit of the globe, first model, for 
which bids arc due this week, is slated 
for launching in 12 to ISmonths. 

• Hovering rcal-tinrc repeater, a 600 lb. 
satellite designed to be placed in a 
22,-tOO-mi. equatorial orbit, so that it 
remains in fixed prrsition relative to 
earth, vsill be able to instantaneously 
and continuously rebroadeast radio/ 
teletype messages reaived from one 
earth station to another. Satellite is to 
have the capacity for 14-1 voice channels 
rrr several thoiiKind teletype channels. 
Three such satellites, cqiially spaced in 
equatorial orbit, can provide world-wide 


communications between any two 
points on tlic earth e.scept for the area 
above 80 deg. latitude. .ARPA’s time- 
table calls for orbital tests on major 
satellite components and techniques in 
about 18 months, with a completely op- 
erational hovering .wtcllitc in orbit in 
three to four years. 

• Polar real-time repeater, a 450 lb. 
satellite which functions similarly to the 
equatorial hovering type, will be’ placed 
in a lower-altitude polar orbit to fill in 
the high latitude gap in coverage of the 
hovering satellites. The polar repeater 
is expected to be a great boon to 
US,\l'’s Strategic Air Command, whose 
bombers must now rely upon high fre- 
quency {UK) radio which is frequently 
disrupted in the Arctic by atmospheric 
disturbances, by providing direct 
ground-to-Siitellite-to-aircraft communi- 
cations in the ultra high-frcqnciicy 
(UIIK) band which is not affected by 
such disturbances. ARP.\ hopes to 
launch a prototype of its first polar real- 
time repeater satellite in IS to 24 
months and have an operational system 
in orbit in approximately three years. 
Responsible Agencies 

Responsibility for developing new 
active comnumicition satellites and as- 
sociated launching vehicles and ground 
stations has been assigned as follows: 

• Delayed relay satellite; -Umy Signal 
laiboratories, ft. Monmouth, N, J., will 
develop satellite, ground stations .ind as- 
sociated tracking antennas, with US-AK's 
Ballistic Missile Division responsible 
for booster, upper stages and guidance. 
Mote than 40 compiinics attended last 
month's ptcbiddiiig briefing session held 


by the Signal Corps and iiioic than half 
of them indicated an intention to sub- 
mit ]>roposals which arc due this week. 

• Hovering equatorial repealer satellite; 
;\rmy Signal Laboratories and Air I'orce 
Ballistic Missile Division also share 
similar responsibilitie.s for this project. 
Because or the greatly increased com- 
plexity of .satellite avionic equipment, 
launcli, guidance and stabilization prob- 
lems, initial contracts will Cover re- 
search and development of basic tech- 
niques and components rather than call- 
ing for design of the complete system. 
Subsequent contract.s probably will nrrt 
be awarded for another year or longer. 

• Polar ic|>catcr satellite: .Although a 
firm decision has not yet been made. 
US.AF'.s Ballistic Missile Division ap- 
pears likely to head this program. 
AA’right Air Development Center’s 
Communication & Navigation I.abota- 
torv will handle the satcTlitc-bonic avi- 
onics and a special aircraft antenna re- 
quired for ground-to-satcllitc-to-aircraft 
communications. Ptebidding briefing 
for prospective contractors may he held 
within 60 days. 

Operational versions of the courier 
(delayed relay) s.itcllitc will he placed 
III a circular equatorial orbit at an alti- 
tude of approximately 1,200 mi. accord- 
ing to present plans. However, this re- 
quires a difficult dog-leg maneuver of 
the laiiiicliing vdiielc when fired from 
.Atlantic or Pacific missile test ranges. 
Because of this. -ARP.A probably will 
settle for an inclined orbit of 500 to 
SDO mi. for the first prototype model. 

Satellite radio transmitter receiver 
will operate in the microwave region, 
probably 1,000 to 2,000 me. Output 



AVIATION WEEK, April 27, 



4 SCRGfANT REDSTONE JUPITER ATLAS 

CLUSTER 


Project Mercury Test Vehicles 

Test vehicles for Mciciiry maimed orbits ore. fmm left, Little Joe, Redstone. Jupiter. .Atlas. 
Pilots will ride Redstone on suborbihil flights. Atlas for orbits (.AAA' April 20. p. 28). 


from the transmitter will be a few watts, 
lllcctric power will come from silicon 
solar cclfs and rccliargeablc batteries, 
enabling the satellite to trausmit in sun- 
light or darkiies.s. Antennas will be 
positioned around the outer surface of 
the satellite to avoid the necessity of 
stabilizing satellite attitude with respect 
to cirth stations. 

Redundanq- in the form of dual or 
triple elements will be used throughout 
the avionic equipment to assure maxi- 
mum reliability in this, and other, com- 
munication satellites. 

In the event of failure, the earth 
station will l)c able to switch in a 
standby element by radio control, ac- 
cording to present plans. 

I'o prevent intentional or uninten- 
tional interrogation of the courier satel- 
lite transmitter by unauthorized sta- 
tions, depicting the batteries and caus- 
ing the satellite to lose its voice over 
authorized stations, moderately sophis- 
ticated security techniques vvifl be cm- 
|)!oyed in avionic equipment design. 
AA'here privacy is required, messages 
sent to the satellite for rebroadeast can 
be coded. 

The inhctcnl deby in message trans- 
mission by a courier-type satellite sug- 
gests that this type will be used for 
routine military messages and logistics 
traffic. More urgent messages will go 
by real-time repeater-tvpc satellite. 
Hovering Repeater 

A hovering real-time repeater satellite 
poses far more difficult design prnl> 
lems than the courict-type. but it offers 
important advantages once these prob- 
lems are solved, h'or instance, injection 
of a hovering satellite into orbit will 
require extremely precise guidance and 
control. Once in orbit, .small changes 
in satellite vckicitv, introduced bv gas 
jets or other means, inav be needed to 
keep its position fixed relative to the 
earth. But once this is .iccomplishcd. 
the need for using steerable iinlcnnas 
on the earth to track a moving satellite 
will be eliminated. This will permit 
u.ve of larger, higher-gain antennas 
which allows reduction in power of the 
satellite transmitter. 

The liovcriiif tvpc satellite can pro- 
vide instantaneous, continuous commu- 
nications between any two points on 
the earth (below 80 deg. latitude) over 
distances of approximatelv 8.000 mi. 
But continuous operation with present 
payload limits raises the problem of 
providing adequate electric power 
aboard the s.itcllitc. 

To minimize the power level of the 
satellite transmitter, .ARP.A plans to use 
higli-gain directional antennas on the 
satellite, but this requites that the sat- 
ellite attitude he stabilized so that the 
antenna always points toward earth. 
.Also, solar cells in a hovering satellite 
must be able to autoiiiaticnlly position 


themselves toward the sun. Since a 
hovering satellite is visible from so 
la^e a portion of the earth's surface, it 
is v ulnerable to jamming by anyone in 
that large area. ("I'hc couricr-tvpo can 
be jammed only in tlic vicinitv' of a 
friendly station when its reccivet-trans- 
mittcr is turned on.) 

,ARPA is planning on duplex opera- 
tion for its hovering satellite, i.e. simul- 
taneous transmission and reception on 
different frequencies. Operating fre- 
qnenq’ also will be in the niicrowavc 
region. 

Study of anti-jamming techniques for 
satellite use will be one of the major 
areas to be investigated by the Signal 
Corps and its contractors under awards 
to Iw made within the neat future. 
Other problem areas to be investigated 
by .Army, and by the Ait Force, in- 
clude: possible satellite configurations, 
station-keeping and attitude stabiliza- 
tion, frequency stability and tcliahilitv. 
.ARPA has set a goat of one year’s 
operating life for satellite reliability. 

The polar orbit repeater satellite is. 
in many respects, a simplified version 
of the hovering repeater. One differ- 
ence is that it will transmit and receive 
in the ultra high frequency (UHK) 
Isand- This will permit aircraft-satellite 
coniniunications using existing UHF 
communications equipment now in- 
stalled on niilitarv aircraft. A special 
steerable antenna for tracking the satel- 
lite will have to be added to the air- 

Tlie polar repeater also will employ 
directional antennas wiiicli must be 
kept suitably oriented relative to the 
earth. Probfem of station-keeping will 
be somewhat less severe than for the 


hovering satellite. Relative positions of 
repeater satellites in their polar orbit 
must be established, and maintained, 
such that at least one is always visible 
to niilitarv' bases and to :iircraft, suh- 
marines or ships operating in the Arctic 
or Antarctic. 

If tlie position of each polar repeater 
can be established accurately as desired, 
a total of four should provide full global 
coverage. If not. additional satellites 
will be required to assure that one is 

Jamming also will present a priiblein 
for the polar repeater satellite. .Al- 
though voice cominuuicatinn is prefer- 
alile for aircraft use. coded data link 
may be used because it is less suscep- 
tibic to enemy cmintenneasures. 

Initial prototype of the polar re- 
peater is scheduled to he launched in 
about IS to 24 months, with a fully 
operational system in orbit within font 
to five j’cars.’ 

The Future 

Kycing the larger booster engines now 
under development. .ARPA has long- 
range plans for a communication satel- 
lite weighing 10,000 lb. The added pay- 
load would permit use of higher power 
transmitters, greater bandwidth.s for 
transmitting battle reconnaissance infor- 
mation and greater conservatism in avi- 
onic design for improved reliability. 
More sophisticated anti-jam featiircs 
also can be incliuled- 

Both .ARPA and the National Aero- 
nautics and Space Administration arc 
working in the field of communication 
satellites. .ARPA currently is placing 
emphasis upon active types whicli carry 
avionic equipment aboard; NAS.A js 
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'.'.■orking with pj5si\e h-po consisting 
of ii large inflata'ule aliiniinnin-coatetl 
plastic splicre which reflects radio sig- 
nals track to earth. 

Paul A. Price, who heads ARPA's 
coinmunication satellite and tracking 
efforts, sa\-s that there has been no 
•ivalr)' between the two agencies in 
his held. ARPA is seeding to apply the 
existing state of the art to find systems 
jtable for militarv nsc, while ’VASA 
do'c.,: advanced, basic ptopagatioii 
-o:eS.«.'.:rh may .■Mggcsf new avenues 
aop roach. 

Ihe prcscni a^.Ti.•^/p.^s;dve line of 
demarcation is not a rigid one. N.AS.A 
.Administrator Keith Clcnnan said in 
recent congressional testimony tiiat his 
agency planned to investigate active 


communication satellites fur possible 
commercial (civil) applications. Sim- 
ilarly. -ARPA is thinking about the pos- 
sibility of passive satellites equipped 
with wideband fiat-plate reflectors once 
it has solved the satellite attitude sta- 
bilization problem. .ARP.A also inav in- 
vestigate the possihilitv of placing thou- 
sands of tinv rnctai pellets into orbit to 
sen-e as a passive reflector of radio 

Present communication satellite pro- 
gram management pliilosophv at .ARPA 

plete jirojcct responsibility to a single 
agenev to assure adequate coordination, 
except where the satellite and launching 
vehicle guidance or stabilization arc in- 
timately relate-d. 'Ihis explains why rc- 


.vponsibilily for launching the vehicle 
has been delegated to one service, the 
satellite to another, in two of the major 
pTogr.ims to date. 

Price recognizes that close liaison is 
required for all satellite programs and 
points out that the .Air l'’orce Ballistic 
Missile Division has men stationed at 
.Army Signal Laboratories and vice versa 
to assure the required coordination anti 
integration. 

Army Signal Laboratories subcon- 
tracted bits and pieces of its Project 
Score talking satellite avionics, then as- 
sembled the elements itself. For the 
forthenniing courier satellite procure- 
ment, however, a single contract is ex- 
pected to be awarded for the complete 
satellite package. 
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Gross Details 

By Katherine Julinscn 

Washington— Robert Iv. Gross, board 
chairman and chief cxecvitivc- officer of 
Lockheed Aircraft Corp.. outlined 
Lockheed's plans last week for expand- 
ing into non-aircraft fields and for build- 
ing the techiiiciil competence needed 
to sustain its position as a military 
weapon system manager. 

Grtjss followed J. L. Atwood, presi- 
dent of North American Aviation, Inc. 
(AAV April 20. p. 31), as a witness at 
hearings of the House Armed Services 
Investigatme Subconiinittee, now mak- 
ing an evaluation survey of weapon 
system procurement. The group, headed 
hv Rep, Edward Ilcbcrt (D.-La.), is 
sclieditled to hear testimonv this week 
from William M. Allen, president of 
Boeing Airplane Co. f. V. Naish, presi- 
dent of Convair. will testifv the week of 
May -1. 

Growth Rote Target 

Gross told the subcommittee that 
Lockheed’s "reasonable target’’ is a 
growth rate of 99? a year, tlic average 
rate of sales growth of the 58 largest 
industrial companies over the past 50 

In order to maintain its present posi- 
tion in the economv , Gross pointed out, 
Lockheed must at least parallel that 
of the gross national product, which 
is increasing at a rate of about 5,25% 

The Lockheed executive ruled out 
the possibility of accomplishing this 
with additional military business. He 
said Lockheed studies indicate that de- 
fense expenditures will increase a maxi- 
mum 2.75% a ytiir. ''And. of course, 
with any decrease in international ten- 
sion, it is always possible that these 
expenditures may decline.’’ He added; 

"In any event, we cannot reasonably 
expect to gain for ourselves a greater 
share of this defense market. Our 
present sliaic is about 1 %. and we hc- 
lievc in view of our past experience, 
regional and community pressures and 
the liighly competitive nature of the 
business, that we cannot signifieantlv 
increase this figure. 

"The alternative is to broaden into 
non-defense work.” 

In this direction, Gross pointed out 
that Lockheed has recently taken tltcse 
steps toward expansion: 

• Established a Mexican snbsidiarv, 
Lockheed S. A., to partici|xite in "a 
number of activities and plans in that 
country." One of these plans that has 
materialized is an agreement with a 
group of Mexican industrialists to form 
an affiliated company, Lockheed -Azear- 
atc. to mamifactiue and sell light util- 


Lockheed Expansion Plans 


ity aircraft-GL 402-2s and CL -t02-is. 
• Worked out an ngreement to pur- 
chase a controlling interest in I’uget 
Sound Bridge and Dredging Co, of 
Seattle, a AA'est Coast -shipbuilding and 
construction firm (AW April 6. p. 37). 

Another major step recently taken by 
Lockheed— establishment of an Elec- 
tronics and Avionics Divisiiin-is aimed 
at expanding the firm’s weapon system 
competence, as wrcll as developing new 
markets, militarv and industrial. Cross 
said. 

He also told tlie subcommittee that 
the new division now has less tlum 12 
employes. 

Its first assignment is "to exploit 
two or three small products that we 
have developed that might have broad 
application.’' 

As weapon cornplexitv increases. 
Gross pointed out, the system maiuigcr 
"must develop managerial skills to meet 
the complex problems of tflating all 
the parts to the whole and of supervis- 
ing an evcr-incTcasing volume and 

In the airborne early warning sys- 
tem Lockheed is proposing, Gross said 
that, "although the unit weapon would 
cost about 56 million, we plan to build 
only about 52 million vvorth ourselves. 
Nevertheless, we will have to provide 
managerial control over the whole." 
He atlded that, "We have got to have 
more competence than we now have 
to manage a world-wide anti-missile 
detection system." Lockheed has al- 
ready spent 5500,000 on studies and 
designs on its airborne earlv warning 
development system. Gross reported. 


Mercury Roles 

AA'a.vhington- Negotiations concerning 





were still under wav iatc Iasi vvcck, in- 
volving NAS.A. Ail Force’s Ballistic Mis- 
sile Division and Space I'cchimlogv 







Mercury project as repoilcd bv .Aviation 
Week (April 15, p. 23), althoiigli it may 
liave this assignment for some parts of 
the booster and test launch tinjectory 


N.ASA plans to use at least 10 Atlas 
boosters in the Metcnry program. It 
is ordering these through the Ballistic 
Missile Divisinn. Two contracts to 
BMD. which amuimt to transfers of 
NASA funds, have been amionneed thus 
far-one for 51.4 million and the other 
for 55.6 million. 


adding tliat there are at least lialf a 
dozen other industrial teams in the 

Gro».v said that, although oiiiv big 
business can compete- for wcapoii svs- 
tem contracts, there is still sharp com- 
jKtition within the industry, and 
“many companies fall by the vvavside.’’ 

lie added: 

“One of the difficulties we in the 
traditional aircraft-missile industrv ate 
now facing is the competition of com- 
panies from other fields that are estab- 
lishing or seeking to establish them- 
selves in aircraft and missiles. 

Why Diversify? 

"If these companies believe they 
can beat us out of our own field, 
they 're entitled to the chance. We ask 
the same opportunity to expand and 
diversify ourselves. 

"This is the reason win- we art- 
attempting to broaden and deepen 
our strength. Wc arc trv-ing to qu:tlifv- 
onrsehes to meet this new- competition 
and to handle ever larger, ever more 

Although fcasibilih- studies and de- 
sign proposals are financed with gov- 
ernment funds. Gross pointed out that 
the Elcctra turboprop airliner .md the 
Jetstar executive jet transport, both of 
which ate expected to have militarv 
applications, were developed and built 
entirely with Lockheed’s own funds, 
"nie Navy- found that with some 
modifications the Elcctra becomes a 
fine anti-submarine patrol aircraft. And 
vve are offering both planes to perform 
other important military- missions. In 
these cases there is no reimbursement 
of our development costs except as 
they arc included in an off-the-shelf 
delivery- price and borne bv both mili- 
tary- and commercial customers.” 
Polaris Development 

To illustrate "the vv-ay competition 
develops and the extent to which it op- 
erates” in weapon system management, 
Gross detailed development of the 
Polaris solid-propellant fleet ballistic 
missile program: 

• Navy- announced in December. 1955, 
that it w-as interested in a fleet bal- 
listic missile with a 1, 500-mi, range. 
-At that time, it was to have been a sur- 
facc-to-surface missile, ship launched 
.iiid liquid propelled, to be developed in 
conjunction with the Armv Jupiter svs- 
tem, using Jupiter components and sys- 

• Early in 1956. Navy- rejected liquid 
fuel as unstable for shipbrurd use. “Be- 
vond this, the outlines of a totallv nevv- 
concept vv-erc beginning to appear— fhe 
breathtaking possibilities of a missile 
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launciltd iiiidcrajtt'i from hidden sub- 

• Navy broii|ht fogcMict an industrial 
te.ini to make fcasihilitr sliidics: Aero- 
jet-General for a solid propellant engine; 
General Klcctric Co, to adapt its Jupiter 
guidance des icc to a riKn ing lanncliiii| 
plitfurni and Lockheed for oser-al1 
Oidiiation of a solid fuel weapon. To 
get the job, Gross declared, "«c had to 
liattlc a number of coniiwnies-inclnd- 
ing tu'o of America's industrial giants” 
(Chrssicr Corp. and Genentl Klectric). 
lie .said that tockhecd's competence in 
solid propellant missiles began in 1953 
uhen a management |)lanning studv 
identified the solid propellant missile 
field as the most promising. 

• b'crniation of the Polaris studv team 


did not rule out coinpetitioii. Lockheed, 
for example, submitted a guidance pro- 
posal that «-as rejected in favor of CK. 

• In Jamiary, 1957, the original Polaris 
radio guidance was suppleincntcd h\' an 
inertial svstcin that Alassachusctts In- 
stitute of Tcelinologv liad deseloped. 
and \1,1.T. came in as prime coiiltactor 
for guidance. 

• In December, 1956, Navy formed a 
steeling task group— with represent, rtises 
of Na\y, Loeklieed, .•\erojct. CK, and 
M.I.T.— whicli rccoinincnded construc- 
tion of Polaris for submarine laiiiicli, 
and, a feu- nnmtlis later. \au- accepted 
the reconimendation. Tbe detcniiimng 
factor was tliat by this time a smaller 
mtcirar warhe.id was as-ailablc. "Sonre 
of the earlier proposals— for example, a 


seien-roeket cluster tire N'as-s once con- 
templated— would have been so large 
tlierc uas considerable doubt vou could 
even get them in a submarine, let alone 
iaiiuch them,” Gross said. 

• As of last December, tliere uctc 2,898 
suppliers under the Loeklieed pliase of 
the Polaris program. Of these, 519 were 
large companies and 2.379 were small 
firms. In addition, there are hundreds 
of suppliers to Aerojet-General and 
Genera! Klcctric. 

Cross told the subcammittcc tliat 
the best way for a small firm to dcvclup 
competence and pass into tlic large firm 
category of over 500 omptoves, is to 
work on incrcasinglv complicated sub- 
contracts under the weapon svstem man- 
agement concept. 


Saunders-Roe Studies Ducted Fan Vehicle 


London— I-'irst details of the Sauiidcrs- 
Roc SR-XI ''Hovercraft" protohpe dis- 
close an elliptical planfonn and use of a 
ducted fail driven bv a single ,\lvis 
l.conides 450-bp. piston engine. 

Over-all lengtii is 30 ft., vvidtii 14 ft. 
and height 12 ft. 

Weight of tlic craft is 4.000 lb. and 
it is expected In cruise at 30 kt. at a 
liciglit of one-two fcct. 

'llie diietcd fan feeds a plcmim ebam- 
bor vvhieli supplies air to the lift and 
propulsion svstems. No aerodv-namic de- 
tails of the lift system have been dis- 
closed due to patent negotiations not 
liaving been concluded. 

Propulsion and Control 

Propulsion and control is achieved by 
diffcrenliiil thrust from twin ducts fed 
from the plenum chandler. Lift is gen- 
vratctl bv low-prcssme air fcil from tin- 
plenum cliaiiilior and ejected from a 
duct governed by a central under sur- 
face, the gtoiiiid surface and a vertical 
pneimiatic airtain created bv a large 
Miimlicr of periplieral jets normal to tlic 
ground. 

'lire inventor of the Hovercraft. C. S. 
Cockerell, began work in 1953 on the 
project, using tethered and free Right 
models of a feu pounds weight. 

Mote recent tlicoretical and experi- 
mental work was carried out under a 
Ministrv of Siipplv development cim- 
tract. Tlie tests established close agree- 
ment between tlie tlreoretical and ex- 
perimental lift and provided funda- 
mental iiifoniiation on the beliavior of 
the veliicic on and above large wave 
formations, static stabilifv of the craft, 
over-all efficiencies and drag values. 

louring llicse tests inventor Cockerell 
also developed a recirculation svstcin 
which recovers alimit one-third the 
power required to develop tlie lift. 

Based on the success of tliesc tests, 
S.iundcrs-Ruc Ltd. is now proceeding 


with a detailed design studv of two pas- 
senger and cargo ferries. Kstimated dc- 
velo|inient cost is SI 5 million over a 
six-vear petiod. 

I'lie large.vt, a passenger and Car 
ferry, vvitli a gross weight of 400 tons, 
is designed to Carry 1 .200 passengers and 
SO c.irs. Seven Rolls-Royce Tvne 1 1 
gas turbines driving ducted fans and 
totaling 33.000 slip, will |irovide the 
Invv-pre.ssure lift air. 

Design speed of the Hovercraft is 70 
kf. cruising at a licight of three feet over 
a sc-a dev eloping 1 3-ft. waves, the maxi- 
mum pennis.sihle height. Under 
smoother conditions the speed -ap- 
proaches 90 kt. 

Characteristic planform of all the 
llov-erctaft developments will be el- 
liptical. and the 400-t(m version will 
hav-e an over-all length of 2=0 ft., a 
width of 114 ft. and a heiglif of 65 ft. 
It will he manned by a crew of 30. 

'I Ills craft will represent tbe last of a 
projected foiirqihase development |ito- 
grani, will take three yc-ars to build and 
could be flying by 1966. 


smaller 30-ton craft precedes the 
jiassengcr and car ferrv- in tlic develop- 
ment program and will be Ixiscd closclv- 
on the SR-Nl ptototvpc. This version, 
thought to be the smallest economical 
size, will hav-c accommodation for 100 
passengers. Powered bv- a single Rolls- 
Rovee Dart g-as turbine of 2,120 slip., 
it w-ill cruise at 70 kt. at a lieiglrt of two 
feet. Its maximum hovering height is 
2.6 ft. Over-all length of its elliptic 
planform is S3 ft., its width is 41 ft.. 
and height 27 ft. 

Payload Weight 

Outstanding feature of Hovercraft is 
the liigli payload-structure weight ratio 
tor an airhdnie craft. Pavloarl of the 
400-tou model is just over 200 tons, the 
stnictiirc and povvcrplanl weight 
amounting to onlv 160 tons. 

I'he 200-ton pivload allows fot a 
total fuel load of nv e tons vvhicli is suffi- 
cient for a range of 2.000 naut. mi. 
under moderate sea conditions. 

Ilie pavioad ratio with decreasing 
size and with tiie 30-ton craft p.ivload 
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IS down to eight tons. High piiyioad 
factor together witli a cruising sjjeed 
about five times tiiat of a modern etiiss- 
channel ferrv- (giving liigli utilizaticml 
leads to lower .se*at miic and ton miie 
('perating costs tlian those of ship fer- 
ries, according to Saimders-Roe cost 
studies. 

Ksfiniatcd cost of tlie 400-ton aaft 
on tlie basis of six produced is 57 mil- 
lion vvliicli is approxiinatelv twice tliat 
of a typical British ship ferry. Tile ferry 
also lias about twice the pavioad capac- 
itv. Consequently, due to relatively 
high first cost and much higher main- 
lenana- costs, flic cost per operating 
limit of flic Hovercraft works out at 
aisoiit hv-icc that of fire sltip. 

Wave Study 

A statistical vv-av-e study of tbe w-orld's 
inl;nid vvatcnv-.iys and sliort sea roufev, 
particiilarlv those connecting Britain 
to Kurope, indicate tliat lloverenift 
could operate on sclicdoied sen-ices for 
aiiout 90% of tlie year. 

The analysis of vv-ave lieiglits sliovvtd 
tliat waves of over 1 3 ft.-Hic inaximmii 
|)ctirissihlc— arc re-lativ-ciy rare outside 
the Atiaiitic. 'niev don't ocnit at all 
on Swiss lakes and tlic interference from 
waves exceeding lliis iiciglit on tiie 
Grcat lakes of Nortli .America, and tlie 
seas surrounding Britain, would not 
exceed 474 of any sciicdnied servicc. 

Tlif prototvpe SR-N’I ha.s a light 
allov structure wcigliing 1.900 lb„ its 
gross weight being 4,000 ib. It vvill 
have a two-man crew. .As with all the 
developments, its planform is elliptical. 

The air cnshiim Iras an area of 245 
sq. ft. so that the loading of the ciisliimi 
amoimts to 16 lb. pet sq. ft. I'lie 
plemim chamber about which tlic craft 
is constnicted is fed from a single 
ducted fan. Lower surface of the 

E leniim cliamber is dctaclnililc so tliat ,i 
irge number of jet orifices and ventral 
surface configurations can be investi- 

Hovercraft Control 

Control of the craft is effected bv a 
combination of rudder surfaces togetlier 
w-ith differentia] tlinist from tlie twin 
prO|)ulsion ducts, vvhicli arc fitted witli 
variable efflux nozzles. Tlie height of 
llie veliicic vvitliin its o|)erating timgc 
remains virtually constant witli eliang- 
ing forward speed. 

Control of tlic 30-ton ferrv craft, 
wliicli vv-ill be more sopiiisticatcd in nr 
der to facilitate maneuvering in con- 
fined spaces, will use |)eri|)lietal jet noz- 
zles. 

i'liis version will also lie confined to 
inland w-alcrs, and subject to restricted 
ii|ierations at certain times of tlie vear. 

Conipatin| the craft witli a Snpramar 
P I'-20 fivdroToil laiineli. o|5crating costs 
sliow a 30% adv-aiitiige in favor of tiie 
Hovercraft. 


•Accoinmodation on tlic 400-ton craft 
is divided bctvv-ccn two decks surmiind- 
ing tlie ait intake and picniiin ducting. 

Kach of tbe seven gas turbines drives 
a l4-ft.-diaiiicter ducted fan vvliich feeds 
a common pleiiimi chamber sup|jlyiug 
ait for tilt- |)ropolsion and lift systems. 


AA’ashington— U.S. Comptroller Cen- 
vtal has cliarged that delavs in price 
rcdeterinination on a 516.4 million 
Navy contract for airborne fire control 
systems witli AVestiiigliouse KIcetrie's 
Air Arm Division and tbe use of esti- 
mated costs iiistc-ad of actual availalilc 
cost figures resulted in excessive cost 
of S933.463 to tbe goverument. 

Some points in the cliarge, made in 
a ttceiil Cenetal .Accounting Office re- 
port to Congress, ate cliallenged bv a 
to|) W'estinghouse official. 

'I'he Comptroller General recom- 
mends in tlic report that Navv reqiiiie- 
its contracting officers to iii.ike e-verv 
effort to obtain from its eontraefors, 
on a voliintarv basis, latest available 
cost data and to use such costs in con- 
tract price redetenninatioiis, pending 
incorporation of these provisions in a 
fortiieimiing revision vif .Armed Sen*- 
ice-s I’rocurenient Regulation. 

Contract in Question 

I'lie contract in question. NOas 
52-389, ealled for price- redetenninatioii 
when tlie company lias produced 40'4 
of the svstems under contract. This 
point was re-aciicd on Dec. 3!. 1954. 

Final contract pria- redeteiminatiim 
did not take- place until I'chriiarv, 1956. 
four inontlis after all contract produc- 
tion was completed. 

'Hie figures used to cstablisli final 
contract |jrice were tlic cost estimates 
lircuire-d at tlie- 40% point, despite- tlie 
fact that actual production Costs for 
the entire contract, whicli were 5933,- 
463 lower, were tlieii available iiccord- 
mg to C.AO. 

'I'he report also notes that its review 
disclosed a mimlier of other Navv con- 
tracts witli W’estinglioiise vvlicie the- 
.same situation existed. 

We-stinghonse has agreed that if it 
is delinquent in tlie future in submit- 
ting price rcdetoiniination proposals, 
it will su[)pK aelual cost data up to a 
reasonable period prior to date of sub- 
mittiiig proposal, 

Ilovvx-v-cr, AA'cstingliouse chairman of 
tire- bisird Cvvilvm A. Price has t-aken 
issue vv-itli tlie iinpiications of soinc- 
G.AO charges. He points nut that the 
compaiiv submitted its original price 
redetermination proposal on the con- 
tract in question on May 17. 1955. 


Wave motion is claimed to be consid- 
erable dani|)cd out and tire- tide teia- 
tively smootii. 

Biioyancc cliamirets around the |ie- 
riplicry of the craft enable it to float 
and it is capable of restricted land 
motion, for bcrtliiiig operations. 


onlv four and one-half months after 
the 40% production point liad Ireen 
readied, lie noted tliat if is gcnenilly 
lecognizcd tliat on complex contracts 
of this tv-pc it norniallv requires '90 
davs for a compaiiv- to dc-vclop cost 
figures and prepare estimates. 

The Westiiigliouse official savs it 
was nine nioiitlis later ire-fore Navv 
started negotiations on tire- final price. 
He concedes, hovvev-er, that tlic Nav-y 
slioold not lie diargtd witli all of liiis 
de-lav. 

Lacked Experience 

•At that time, .Air .Arm was a ne-w 
division, and its personnel had had no 
|irevious e\|jerience in preparing price 
rede-tennination proposals. Price said. 

'I’iie Westiiigliouse official also qne.v- 
tioned wiictlicr the G.AO philoso)>liy 
doesn’t give the government an incen- 
tive to delay its price redeteniiiiiation 
until the contract lias been coniplelcd- 
Priee- re-determination contracts norm- 
ally provide for downward revision onlv 
of contract price at the 40% point. If 
the government de-lavs until the con- 
tract is completed and actual costs 
prove lower tliaii flic original estimate, 
tlic contract price vvimld be dccrc;iscd. 
But. if actual costs proved liigiier. the 
contract price can not be redetcniniied 
upward. 

''This is far from the tnie concept 
of (redetcniiination) pricing in whieii 
there siunild be a risk to bolh puties,'' 
Price said. 

Royalty Costs 

'lire- Comptroller General also 
c-liarged tliat Westiiigliouse’s Air Arm 
Div-ision had proposed, and originally 
was aiiowed. rovalty casts of i% of 
total selling price, for payment to a 
third |>arty. but that it actuailv paid 
1% of the net selling price after de- 
ducting for non-rovaitv-bcaring items. 
WIre-n tin's matter was brought to the 
attention of tlic Nav-v auditor and 
Westiiigliouse. tire- G.AO report says, 
tlic excess royalty on this contract was 
reduced bv 516.456. 

AA’cstiiighouse has agreed in future 
price rcdcterniination proposals to de- 
duct noii-royalty-lre'ariiig items in its 
estimated rov-alty cliiirgcs, according to 
flic report. 


GAO Charges ‘Excessive’ Cost 
In Navy-Westinghouse Contract 
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Boeing- Wichila Aims al Advanced 
Design to Develop Own Business 


Wichita— Xe-.idy a sente of projects, 
coveting not only its tr.iclitional ais- 
tomer-the U.S. .^ir I'orce— but also the 
Army .md Naw. Jte on the drawing 
bands of a new ud'anced design sec- 
tion litre as Boeing Airplane Co.’s 
W ichita Dis ision orients itself towards 
sel f-snfiicieiicy. 

A Boeing miinagemcut ptogiani. 
geared to the transition that the aircraft 
industrs is facing whereby a sinallcr por- 
tion’ of its total effort will be dcsoted 
to production of aircraft units, allo- 
cates defined objccti'cs to each of the 
manufacturer’s disisions. Boeing Pres- 
ident William M. Allen h.is told the 
W ichita Division that it holds its fu- 
ture in its own hands and is responsible 
tor developing its own new business. 

l ire Wichita Division’s charter spells 
out these new roles and missions: 

• Maiiageiiieut of B-52 and B--17 pto- 

• Cairici-bascd nas al aircraft. 

• Military utility aircraft and commer- 
cial derisatises other than for the air- 
lines (latter being in the prmiiice of 
the Transport Disision at Renton. 
Wash). One study undertaken by the 
.Inns' bvstems tunn has been design 
of a Douglas DC-f-capacity high sving 
lear-loading tsviu-engine STOI. trans- 
port for battlefield area support. 

To preside techuieal maiiposser 
needed to handle these missions, Boe- 
ing-Wiehita split the adsanced design 
subsection from its teehnicil staff sec- 
tion and mosed it into completely re- 
modeled quarters in comijuns-nssned 
Plant N'o. I. sslicre the program is inaii- 
aged bv Milford K, Vanik. Since its 
formation last scat ssith a nucleus of 
55 employes, the section has approxi- 
mately doubled its personnel. 

Kach of the three sersices has its ossai 
'sstem manager, and they drass- on a 
staff for design analysis, operations anal- 
\-sis and administration functions. Pro- 
grams for each of the sen iccs are set up 
under a |)rogram maiiagei nlio pulls 
together a group of t«o to 10 persons 
for the life of .1 particular project. 

Prime program, taking the bulk of 
perscnmel, is extension of the 15-52's 


Scout Contract 

Wasliiiigton-Clraiiac N ought .Niicralt, 
Inc., has won a S9-15.000 contract to 
build the airframes, assemble and build 
a launcher for the Project Scout rocket 

Space Administration, Thirteen com- 
panies bid in the competition. Initial 
test firings are expected in mid-1960. 


production life. US.\F system nian- 
.igcr enrrenth- has' some five programs 
aisering advanced setsions of the B-52. 
In working out new B-52 dcsclopinents, 
advanced design section is permitted 
to tap skills in the other Boeing di\i- 
siims in order to work out a complete 
ue.ipons system proposal, nr any por- 
tions of such a proposal, 

In the case of a new proicct to 
deselop the airplane as a missile plat- 
form to C(i\er an .\ir T’orce requiremcnl 
or for the pimxi.sts of submitting a 
|3ioposal, NViciiita’s design section 
uoulcl work out the basic requirements 
fur the system- In the case of the 
missile itself, the project would go to 
Pilotless .Aircraft Disision, wliicli would 
lane right of first refusal to handle this 
])oition of the project. Carrier-based air- 
craft ssstems team would coordinate 
their work witli the Boeing team han- 
dling anti-siibmarinc warfare systems tor 
a |3aitienlar design covering sueli a mis- 

Regnlar progress reports aw made 
to Boeing headquarters. There also 
are nionthls sales, engineering and man- 
agement meetings at which NA’elhvood 
I'. Beall, senior vice president, is repre- 
sented. Considerable monitoring of 
various division projects is requited to 
eii.siite that they do not inadvertently 
conflict when propixsals arc suhmitted. 

NASA Announces 
Space Conlract Awards 

AVashingtoii— National Aeronautics 
and Space Administralioii obligated over 
SIO million last month on a broad va- 
rietv of contracts, including S540.000 
for infrared radiation and heat balance 
instrameiil.ilion for Project Titos de- 
signed to launch a meteorological satel- 
lite to measure the earlli’s lieat energy 
and take television pictures of tlie cloud 
cover (AW' April 20. p, 2S1. 'Tims con- 
tract vviis awarded to .Army Signal Corps. 

Other programs involved arc: 

• Cenctal Mlecfrie Co., S-1.12 niillion 
tor tlic Project A'ega second stage rocket 
engine which will he moimted on a 
Convair -Atlas missile to send two tons 
info orbit. 

• N.AS.A Jet Propulsion Laboratory, S? 
niillion for teelmicjl supervision, inte- 
gration and payloads for Project A'ega. 

• Bell Aircraft Corp., SI .07 million tor 
hardware and studies to determine feasi- 
bility of rocket engine using fluorine 
and liquid hydrogen propellants. 

• North .American .Aviation, Inc., 
S950.000 for dcstruct system and design 
of ground support transport vehicles and 


launcher for Project Mercury man-iii- 
space program, 

• Naval Research Laboratory, S2fifl,000 
tor telemetry test equipment- 

• U. S. AA'eatlier Bureau. SHO.OOfl 
tor meteorological analvsis. 

• Flectro Mechanical Research. Inc.. 
S120.000 for supplying two telemetry 
systems to build Mercurv prototy pe. 

• .Armv Ordnance MissBc Coiniiiaml. 
SlOO.rtOO to reimburse that agency for 
s|}ecial technical studies and activities. 

• U, S. Naval Ordnance Test Station. 
SI 00,000 for research and development 
<m advanced space television cameras. 

• Thiokol Chcmieul Co., SfiO.OOO for 
Reciuit rocket motors in high-energy 
work at Lewis Research Center. 

• Radioplane Division of Northrop 
Corp., SfiO.OOO for a laneliiig and re- 
coverv svstem for the Mctcutv capsule. 

• Cook F.lcettic Co.. SSO.OOfl for five 
'-channel miniature airborne tape re- 
corders for use in various projects. 

• Hetrick L, Johnson. Inc., S50.000 for 
a >.600-gal. liquid hydrogen trailer to 
be used in support of rocket devetop- 
niciit work at Lewis Research Center. 

• U. S. Amiv Ordnance and Cooper 
Development Co.. 520.000 for 10 two- 
st-jgc Nike-.ASI’ sounding rockets, 

British Studyinji; 
Satellite Proposals 

l.ondon-Hritish govermnent is study- 
ing prouosiils for air earth satellite proj- 
ect. Tnc decision on whether to go 
•ihead with such a program will l>e aii- 
noimccd "lu soon as possilile.” acaird- 
iiig to Minister of Supply .Aubrev Jones. 

.\nv British space project prob.ihly 
would he based on the use of the Bine 
.Streak and Black Knight missiles, 
Britain'.s space research probably 
would l>c undertaken in cooperation 
vvifli oilier Commonwealth countries. 

.Advice on the proposal for a British 
satellite program w-.rs sought from the 
.Advisors' Cmmeil on Scientifie I’olicv. 
which made a reyiort to the government. 
Content.v have not l>ecn revealed. 

'Ihe decision prolsably will be an- 
iiounced well Ixifore the meetings of 
the Commonwealth Spaceflight Sym- 
|3r,simn and the Tenth Congress of the 
International .Astronomical ^’cdeTation 
to he held in London in August and may 
come as cxirlv as this week. 

’There is considerable feeling in some 
government circles that, despite the 
cost, Britain must sooner or later enter 
the space field and tliat the soimct a 
start is made, the better. 

niat this feeling is not shared bv 
all was made clear by Socialist Member 
Kmniamiel Sliimvcll vvlien he asked tlic 
House of Commons, "why bother about 
this problem?’’ lie suggested Britain 
lias sufficient prahlcms on earth without 
looking elscwlicrc. 
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NORTH AMERICAN NAMES SUNDSTRAND 



SECONDARY POWER SUBSYSTEM MANAGER 
ON B-70 AND F-10B 


Sundstrand Aviacion is pniud ici be named a member iif 
the North Arnerican weapon system team which will de- 
velop and produce a new concept in American air povser 
— planes which will roam the skies at three times the speed 
of sound and feature the capabilities of both missiles and 
manned aircraft. 

To meet its vast responsibility as a major system contractor 
for the B-70 Valkyrie interconrinenral bomber and F-lOB 
long-range interceptor, Sundsirand's system organization 
will include its own team of subcontractors— cumponcin 




New performonce levels can now be achieved 
oi environmental extremes in advatrced aircraft 
ond missiie applications, These light, compact, reliable 
servovalves are ovailable in quantity to your specifications. 
Consult Moog for precision electrohydroulic servovolves, 
servoacluotors and integrated servosystems. 
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mOOG SERVOCONTROLS, INC. 


Fairchild Tightens Central Control 


New Yoik— l■'aitchiId Engine fir Air- 
plane Co. is changing its managcnicnt 
practices away from extreme decentral- 
ization and attempting to iniproro its 
engineering reputation to cope with a 
sihiation that led to a SI7 million loss 
last year and $277,000 loss the first 
quarter of this year, stockholders were 
told here last week. 

Besides pushing sales of the com- 
pany's F-27 turboprop transport (AW 
April 15, p. 129), President ). II. Car- 
michael said, the company is bidding 
on scscral ads-anced drone projects and 
is exploring prcriouslv untapped fields 
for work to utilize its CxCCSS capacity. 
On a square-foot-pcr-cmplnyc basis, 
I'airchild was operating at 75% capac- 
itv ill 1958 and dropped to 50% this 
year, Cannicliacl said. 

I'airchild has S125 million in orders, 
the president said, and the compam 
prolubly will make a small profit for 
the year. However, if the eompans 
loses cs'cii a small portion of the busi- 
ness it now has, he said, a profit is un- 
likely. 'lire first quarter loss was largely 
due to approximately 5500,000 in ex- 
penses in shutting down the companr ’s 
Dccr Park, N. Y., engine plant follow- 
ing the J85 turbojet cancellation. 

Measures taken bs' companv include; 

• Reduction of executive salaries on a 
total basis of 50.5%. Carmichael is 
lieing paid 570,000, compared with 
Sllft.OOO annually paid to Richard S. 
Boutcllc, former president. Willard !.. 
Landers, s’ice president, has taken a 
voluntary reduction from 575,000 to 
560,000, stockholders w-cte told. 

Some criticism was 'oiced by stock- 
holders of pension pavments continu- 
ing to Boiitcllc which amount to S95,- 
127-5125,5-15, depending on how paid 
and an additional S20,050 a rear to be 
p.iid through 1965. The companv an- 
swered that these pavments were from 
funds previously set aside for tliis and 
were not paid dnt of current funds. 

• Reduction of 1,085 employes in the 
company’s ncwlv consolidated Missiles 
and Aircraft Division. 



• Reorganization of the management 
•Structure to leave division managers in- 
dependence, but greatly improving man- 
agement supervision. 

• Iniprovcment of co.st control so that 
current, perhaps dailv', figures arc avail- 
able on every program to keep pro- 
grams from getting out of hand. 

• Iiiqsrovcment of public relations and 
community relations, stressing realism 
and not minimizing the company's 
problems. 

In this connection. Fairchild said 
the company also had improved its 
relationships with its banks, a group 
led by Bankets I'nist Co. of New York. 
It is understood the-se had deteriorated 
because of conflicts over information 
dealing with the comp;inv's affairs. 

Retrenchment by I'airchild includes 
sale of the Deer Park engine plant, 
u'liicli CaniiichacI said, was currently 
m tlic negotiation stage. Not so much 
jnogress has been made, he said, in 
Side of the company’s former head- 
quarters building at Hagerstown, Md. 

Initial l'-27 results have been good, 
Carmichael said, although there have 
been ,1 few bugs in the airplane. Some 
uf these are vendor items with which 
l-'aircliild is not satisfied and some ate 
design engineering, as the air condi- 
tioning and nose wheel steering. I'ixes 
for these arc ready, Carmichael said, 
and the companv is almost currentwith 
them on a production basis. 

Aeronutronk- Awarded 
Army Missile Contract 

Los Angeles-Army’s 525 million 
Sliillelagh surfacc-to-surfacc missile de- 
velopment program has been awarded 
to I'otd Motor Co.’s ^\'c5t Coast sub- 
sidiarv’, Acronuttonic Svstems, Inc., fol- 
lowing a design competition which be- 
gan early in 1958. 

Shillelagh is ready for full-scale devel- 
opment and is expected to be opera- 
tional by the middle of next year. Hie 
Shillelagh is lightweight guided missile 
.system for close support of ground 

N'chicic mounting is one application 
of the system which will make use of 
many advvinced missile techniques and 
include high performance propellants 
and an electronic computer for guidance 
and eunttol. 

.\eiomitronic has selected Raytheon 
Manufacturing Co. as its subcontractor 
for development of the missile’s fire 
control subsystem. Raytheon’s siibsvs- 
tem development will be undertaken at 
its Santa Barbara. Calif., labonitorv'. 

Aniiy reports that it will spoilt ap- 
proximately S3 million on the project 
during tile' current fiscal vear. and that 


the development contract cvcntuallv is 
expected to run to about 525 million. 

The Shillelagh program will be initi- 
ated in a 550,000 sq. ft. plant in Nfav- 
wood, Calif., directed by Rov P. Jack- 
son, general manager of Aetoniitronic's 
W'capon System Division. 

Ordnance Tank Automotive Com- 
mand. Detroit. Mich., is resoonsible 
for development of the Shillelagh sys- 
tem. 'I'he Army Rocket and Guided 
Missile .\gcncy at Redsttme Arsenal, 
Ala., is contract supervisor, w-otking un- 
der the Ordnance ’lank Automotive 
Command. 


News Digest 


Argentine .Air Force is negotiating 
with State Department and Air Force 
to obtain financing for piircliasc of 28 
North American F-86 jet fighters. De- 
fense Department has 5100 million set 
aside for credit extensions to foreign 
governments for military equipment 
purchases. 

Gyrodyne Co. of America has re- 
ceived a 550.000 Navy contract for 
construction and testing of a man- 
carrying, 1 5-ft.-diamctcr ground effect 
vehicle (AW Jan. 12. p. 7d). 

Bids for the Pliasc HI static test 
facility of a silo launch test complex 
at Kdwards AFB. Calif., arc being sub- 
mitted to U. S. Armv Engineer District. 
Los Angeles, for ojscning on Mav 7. 
While not specifically identified, the 
complex is associated with the develop- 
ment iirogtam for the Minuteimm solid 
propellant ICBM. 

Ryan Aeronautical Co. directors 
voted last week to split the companv’s 
stock 21 to I and to pav an annual 
dividend rate of 20 cents a share on 
the new stock, in effect a 25% divi- 
dend p.iyoiit increase (AU' \fnr. 25, p. 
67). The split will increase the total 
mimbcr of Rvan shares from 5-fO,568 to 
I.551.-f20- ■ 

North American Aviation, Inc.’s 
Columbus. Ohio, division has received 
a 519.5 million Navv follow-on produc- 
tion contract for T2f-I basic jet trainers- 
Six of the trainers already have been de- 
livered to the Navy and are undergoing 
test evaluation at the Naval Air Test 
Center, Patuxent River, Md. 

Vcrtol Aircraft Corp. tC]>orts an 
11% increase in e-arnings during the 
first quarter of 1959 over tire same 
period of 1958 despite a 14% decline 
in sales. Net earnings for the quarter 
totaled 5179,890 on sales of 58.918,- 
465 as compared with 5162,635 on 
ales of 510,387,289 for 1958, 
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AIR TRANSPORT 


Northwest Wins Round in BOAC Battle 


(]AB examiner proposes denial of British carrier's 
bid for Tokyo stop on its aronnd-lhe-world route. 

By L. L. Doty 

\\’ashington— Nortliwest Airlines last week won the first round in its bid 
to prevent British 0\’crseas Airways Corp. from serv’ing Tokyo on a round- 
the-world route wlicn a Civil Aeronautics Board examiner recommended 
Board support of the U.S. carrier's position. 

In a surprise mor e. C-\B Kxamincr Ferdinand D- Moran concluded that 
BOAC’s request for a Tokyo stop should be denied but that a foreign air 
carrier permit should be gnrnted to the British company authorizing an 
around-the-world route s’ia Ilong Kong, ^Vake. Honolulu, San Francisco and 
New York. Briefs and exceptions ate scheduled to be filed today. Since 
N'orthwest is expected to request oral arguments in the case, a final Board 
decision mav be delated bv as lone as another two weeks. 


The British gotcniincnt. meanwhile, 
made a third attempt to bargain with 
Xorthwest. sole iiitenenor in the ease, 
when it proposed opening of negotia- 

sion of Northwest’s route from 'I'okyo 
into Hong Kong. Northwest turned 
down the offer as it did earlier when the 
British offered to negotiate for the ronte 
at airline icscl (A\\' .^pril 20. p. 42). 

Moran’s recoinmcndeil decision 
hinged on Iris findings tisat public inter- 
est standards cannot be met by any bi- 
iatcral action that would be damaging 
to U. S. interests. Ilis dcci.sion parai- 
ieled Northwest’s petitions wliicii nrecd 
only the denial of the 'I’okyo stop mit 
agreed to the arouird-the-world sersice 
\i.i Ilong Kong and Honolulu. 

State Department Stand 

Presiouslv, .State Depirtment had in- 
dicated its support of the BO-\C posi- 
tion through its interpretation of Sec- 
tion IV |b) of the Bernnida pact, lire 
Board’s bnre-.ni counsel also found that 
the potential adrersc ecimoinic effect on 
U. S. carriers is outweighed by other 
public interest considerations found in 
the existing bilateral agreement. 

Moran, noweser. held that "the pros- 
]X'Ct of a BO-^C-U- S.-Tokvo route 
[lolds grasc discrsiimary threats, not 
onh' to the Pacific carriers whose sers- 
ices hare required hca\; gosennnent 
siibsidv but also to the domestic car- 
riers who depend upon inletline traffic 
•irising from U. S. rokvo markets tn 
lend substantial support to tlicir domes- 

lle concluded that, since Nortlnscst 
,md Pan .American had dcwloped the 
Pacific market with approximately S90 
million of federal snbsids support, the 
public interest docs not permit the large 


disersion of traffic from U. S. carriers 
that the proposed BOAC services could 

Moran also held the large amount of 
Fifth Freedom traffic that BO.^C w ould 
CJttv on the route as another reason for 
denying the Tokyo application. He 
noted that the market in question "is 
composed of traffic to which BO.^C has 
no ptiinaA' claim under the Bermuda 
.\grceinenf since over 99/fc would be 
l''ifth Freedom traffic to BOAC." 

Fifth Freedom traffic is that traffic 
moved bv tire carrier of one country 
from a second to a third country and is 
considered secondary traffic under the 
terms of the bilateral agreements be- 
tween the U. S. and Britain. 

Moran did not touch heavily on the 
N'orthwest contention that BO-^C is 
not entitled to a Tokyo stop under IV 
|b) of the Bemnida pact on grounds 
that such additions apply only tn stops 
of a minor nature. Tokyo, the carrier 



argued, is not a minor stop but a sig 
nificant traffic generating city on global 



the British embassy told .\vi.viiox 
W'utK that the present case represent' 
the only time the United Kingdom 
has requested a stop not listed in the 
Bermuda Agreement. 

He added, that between 1946 and 
I9ss. the U. S. has made requests and 
lias received approval for 12 stops not 
included in Hie pact. 

Moran said in his initial clcei.vion 
that "Tokyo, equal in size to New 
York, occupies a unique position of vital 
importance in the United States-Oricnl 
traffic flow on the American flag car- 

"M a primary traffic gcncr.iting 
tenter, it accounts for over S0% of all 
transpacific traffic, including that of 
foreign flag carriers.” 

Advantages to BOAC 

.\ecording to Notlhwcsl. BO.\C 
could omit any intermediate points it 
wished once it had a permit authorizing 
a Tokvo stop. 

The carrier said it amid operate non- 
stop Ixtwcen Tokyo and San Franeisai 
or between Tokyo and New York. 

Moran concluded; 

"As technology improves so as to 
make such operations feasible, BO.\C 
can thus operate routes which have a 
complete competitive coverage of 
United States routes." 

Moran emphasized the effects of tlic 
diversiooaty impact on U.S. carriers 
that could be caused by authorizing a 
BO.\C stop at Tokyo. He spoke of 
BOAC as a "global airline with access 
to all the principal air markets of the 
world" and noted that BO.^C's mutes 
and services already total 112.i4l mi. 
in every continent. 

lie added that the BOAC route sys- 
tem would be backed bv the subsidiars 
routes of Cathay Pacific and Hong 
Kong Airways to enable the British 
carrier to cover cvciv significant market 
in the I'ar Fast, He also noted that 
BOAC would be joined at Ilonohilu bv 
the Qantas route from Australia thus 
‘'augmenting the benefits of a strong 
British partnership route system operat- 
ing jointiv over a S.OOO-mi. U. S. ronte 
between llonoKilii and New York." 

Nortlivvesf’s estimate of diversion bv 
BOAC from transpacific carriers is 
based on 1957 traffic activity and is 
calculated as high as $9,550,000 per 
year. Considering a notmal growth of 
10% per year from 1957, diversion at 
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the I960 level is set at S12.7 million 

Here is what Moran had to say on 
the subject of turbojet operations; 

"rhe threat of hcavv diversion bv 
BO.^C is particiilarlv important to 
Korthwest .'\irlincs in its present state 
of transition from piston-powered equip- 
ment used in 1 okyo service to the 
DC-S jet age wliicii is now onlv months 
ivv-jv. In 195S. Northwest averaged onlv 
50 passcngcTS per flight in its U. S.- 
Tokyo service. Karly in 1960, the 120- 


scat jet aircraft will be placed in this 
service, and the conipam nnist re'lv 
heavily, not only on retention of its 
existing traffic, hut upon the continued 
growth of its Tokyo traffic to sustain 
an even partially economic transition to 
jet capacity." 

Northwest has expressed confidence 
that it could make the transition to jet 
operations successfullv if no further traf- 
fic diversionary factors wore introduced. 
As a result. Moran concluded that it 
would Ijc unwarranted to "sec the very 


traffic required by the U. S. carrier to 
meet the jet age clialiengc drained off 
to BO,^C, a foreign ait carrier operating 
ill a third coiiniry role . . .” 

Moran also warned that present com- 
pctitors-Japin Air Lines and Canadian 
Pacific— will introduce turbojet trans- 
ports on the route and added: 

"Tlic U.S. earners must meet this 
growing competition witli the frequenev 
and quality of service which will main- 
tain the position of the U.S. in the 



Flying Tiger Predicts Boost in Revenues 


Washington— Mying Tiger Line, bol- 
vtcred by a 40% gain in revenues dur- 
ing the first quarter of the vear, now 
expects to report gross revenues in 
excess of S40 million for its 1959 fiscal 
year which ends June 30, 

List year, the companv’s revenues 
topped S35 million for a modest profit 
of SI. 28 per share of common stock. 
However, 60% of flic profits repre- 
sented capital gains from the sale of 
DC-6A and C-46 aircraft. 

This year, per share earnings arc 
expected to reach S2.25, witli 80% of 
the profits coming directly from opcni- 

lliis progress, reflected by a high of 
S20 on the companv's stock listed on 
tlic American Stock Exchange com- 


pared to .1 1958 range of S6-S12. is 
attributed by company Piesideiif Robert 
\\'. Prescott to the vvithdravv-al of Slick 
Airvvavs from service (AM' June 30, 
p. 29) and improved efficiencies brought 
about bv the introduction of Lockheed 
Constellation 1049s. 

Expansion Plans 

Next week, the carrier plans to ex- 
pand its eoast-to-coast all-cargo sched- 
ules in a move to combat the growing 
threat of inacased competition from 
scheduled airlines now converting pas- 
venger aircraft into all-freight planes. 
Mying Tiger is ccmfideiit it will success- 
fully meet this grinving conipetition 
through its freight sales tecliniqucs 
and its skill in cargo liandling. 


At the same time, the carrier is 
prepared to spend some S50 million 
tor a fleet of 10 tirrbinc-powcred air- 
craft once an acceptable turbojet cargo 
plane beconres available. 

Chief interest is now exmtered on .i 
proposed cargo version of tlic Dougins 
DC-8 which can be operated at a direct 
operating cost of 31 cents per ton mile 
as compared vvitli the 71 cents for the 
Constellation. 

■\t present. Flying Tiger is realizing a 
12-hr. utilization on its fleet of 14 Lock- 
heed 104911s and. in Decembet, re- 
ported a load factor of 84%. Loading 
and uiilwiding times at terminal points 
liave Iscen reduced to an average two 
hours, an cfficiencv standard the carrier 
will expect of a turbojet fleet despite 
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sa\ings in flight time over piston-pow- 
crcd operations. 

An estimated 68% of the company’s 
tLTCnuts is drawn from the hfilitary 
Air ‘I'ransport Sen-ice (MA'I'S) charters, 
but res'cniies from freight are increas- 
ing subsfantiallv— lip about 39% for the 
first luilf of the current fiscal vear. At 
present, the airline is handling about 
12% of all domestic air freight. 

Large factor in the dcrclopmcnt of 
air freight bv I'lviiig Tiger has been 
the successful application of an air- 
truch system. Direct air connections 
u ith trucking facilities sersing 33 points 
from major terminals coi'cred by h'hing 
Tiger under a combined air-truck ship- 
ping rate is expected to increase 
monthlv rcsenucs bv SIO.OOO to S20,- 

noo. 

Sales techniques now include joint 
airline-shipper anahscs of distribution 
costs as 3 means of pointing up ad- 
lantages of ait freight. Recent example 
of the success of the technique is a 
|)rogr.ini developed for .American Opti- 
ca! Co. vvhicli last year saved an 
estimated 5250,000 through the use 
of air freight. 

American Optical’s distribution and 


Washington— Group of Pan .Ameri- 
can pilot.s, in an unprecedented action, 
liavc voluntarily launched a sclf-fi- 
nanccrl c.inipaign to comKit the grow- 
ing competition of foreign flag canicts 
in international air transportation. 

The program, begun a vear ago bv a 
committee composed solely of Pan 
•American pilots, is directed primarily 
toward Congress and the Civil .Aero- 
nautics Board hut is being billed as "a 
report to the citizens of the U, S.” It 
was established and is being pushed 
independently of any measures or poli- 
tics adopted in this field by Pan Amcr- 

Maiii purpose of the campaign is to 
cal! official and public attention to the 
continuing decline in job opportuni- 
ties for U. S. airline personnel as the 
result of annual inroads being made by 
foreign flag carriers on international 
traffic traveling to and from U. S. ports 
of entrv. Tlie comprehensive .survey 
prepared by the pilots to back their 
campaign also presents an impressive 
survey of the airrcnt status of U. S. 
flag Cirriers in the international field. 

Activities of the committee beaded 
liv Capt. A, L. Ptopps has the backing 
of the Pan American pilot group as a 
whole. In his introduction to the de- 
tailed survev and report, Propps cm- 
pha.sizes that the findings "represent 
the position of only our pilot group and 


tr.insportation experts furnished figures 
on costs of maintaining distribution 
costs and combined their findings 
with studies of basic point-to-point 
metliods of cargo handling prepared by 
hiving Tiger salesmen. 

The shipping program which was de- 
veloped resulted in a savings of about 
40% in inventory costs in the Cali- 
fornia area alone and a reduction in 
manpower of 23%. 

However. Prescott feels that public 
education in the use of air freight “is 
far from complete.'’ Chief goal now 
is to concentrate on long-haul routes 
feeding freight in and out of major 
terminals, to cut direct opcr.iting costs 
and to reduce tariffs so that air freight 
will lose its position as “the highest 
priced transport.ition.’’ 

During tlic first five months of the 
current fiscal year, direct flight cxpienscs 
were sliced bv 10% and indirect costs 
per ton mile arc expected to decline 
as volume of traffic inacascs. h'lving 
Tiger feels Mich efficienev is the wav to 
lower freight rates and lessen resistance 
on the part of shippers to wide-spread 
use of air freight for long-haul distribu- 
tion purposes. 


are intended to convev conclusions that 
liave been readied as a result of our 
years of experience and observations 
of events in international aviation.’’ 

ffhic pilots admit that their studies 
reflect events that apply spccificillv to 
Pan American. They have prepared 
their reports on the basis that Pan 
American routes are tvpical in inter- 
national aviation, and therefore, that 
their conclusions arc generally applica- 
ble to the U. S- ])ositiDii in interna- 

fflic group stresses that the vearly de- 
cline of the percentage of traffic car- 
ried by U- S. airlines has acated "job 
advancement and expanded job oppor- 
tunity for the foreign citizens at the 


Traffic Increases 

AA asliingtoii-Net percentage increase 
of traffic carried bv individual carriers 
between the U. S. and linrope in 1957 
over 1956 as rc|x>ttcd by Pan American 
pilots: 

• .Air France 29% 

• BO.AC 34% 

• KLM 28% 

• Lnfthansa 29% 

• Sabena 64% 

• S.AS 46% 

• Swissair 42% 

■ Pan .American 16% 


expense of restricted job opportunitv 
and loss of employment by U. S. citi- 
zens in corresponding positions. . . .” 

Here arc the specific examples of 
restricted employment growth cited by 
the pilots; 

• No World War II not Korean War 
veteran who joined Pan American as a 
copilot following cessation of hostilities 
has reached the status of captain. 

• Present |>ilot roster of Pan American 
contains copilots with six veats experi- 
ence and with more than two million 
miles flight experience. Senior copilots 
of American, Mastern, United and 
TAA'.A have approximately six years ex- 
perience before advancing to the posi- 
tion of captain, according to the re- 

• Pilot eoinplemcnt in Alaskan opera- 
tions has shrunk 30% since 1951 so 
that only nine crews are now used in 
this area. 

• Pan .American’s roster had mote cap- 
tains on the pilot seniority list in 1943 
than ill the Spring of 1958 although air- 
line pilots in the U- S. have increased 
three times in number since 1943. 

• Personnel stationed at the Miami 
hcadqiuirtcis of the laitin .American Di- 
vasion were a-duced by 5% as a result of 
heavy competition in the South .Aiiier- 
ican'market (.AW Mat. 23, p. 48). 

The report charges that “out own 
people in public office” appear to be 
’'impedin|[ and restricting Pan .Ameri- 
can most ' in preventing the develop- 
ment of the company’s route pattern. 
However, the report noted that ' vve now 
have a Civil .Aeronautics Board that is 
shaping and showing signs of leadership, 
forward vision and direction." 

Qantas Bid 

A .spokesman for the pilot group cited 
to Avi.vnos Wkvk the recent CAB de- 
rision on tlic Qantas bid to carry traffic 
between U.S. points (AW April 15, p. 
38) and the examiner’s initial decision 
in the British Overseas .Ainvays Carp, 
case (see p. 38) as examples of what he 
considcrcrl the Board's change in pace 
in the handling of international route 

Ihc pilots do not confine their attack 
to foreign flag carriers hut emphasize 
the effect growing competition of U. S. 
carriers in the laitin .American market 
has had on Pan American during the 
past 13 years. In terms of passengt;r 
revenue miles, the pilots say Pan Ameri- 
can’s gain in Latin .America during I93T 
over 1936 vv-.is 13% as compared with 
32% by Br.uiiff, 29% by Eastern and 
26% bv Delta. 

The pilots hit hard at the Board'.s 
refusal to award the airline domestic 
rorttes and pointed to tlic fact that eight 
U.S. tmniline carriers “can now tic 
their domestic system to their interna- 
tional operations.” 

In the North Atlantic area, the pilots 


Pan American Pilots Finance Plan 
To Bolster U.S. Bilateral Stand 


AVIATION WfiEK, April 27, 1959 


said that 74% of the traffic on this route 
was handled by U.S. airlines in 1948. 
rlicy conclude that "each and every 
yc.nr since 1948. the principal U.S. car- 
riers on this toitle have silentlv observed 
flic dilution of their total ratios to a 
point wherein 1937 traffic carried by 
TWA and Pan .American was less than 
43% of the total.” 

lltev also warned tliat Pan .American 
and 'n\'A may fall into the 30% incre- 
ment of traffic ratios in the North .At- 
lantic area if the present trend con- 
tinues. despite die probability that 70% 
Ilf all the traffic will be U.8. citizens. 

In the final sumniarv of the report, 
the pilots note tliat the number of car- 
riers operating ov er international routes 
“appe-at to make international aviation 
flic most fiercely competitive, and oft- 
times tlic least regulated of any existing 
■’regulated businesses" and add that 
“still further foreign e.irriers ate clamor- 
ing for entry into the U. S. market." 

'Ihe group reports that 22 foreign 
countries have traffic rights to more than 
one point in the U.S. or rights beyond 
the U.S. ;ind concludes; 

".Av a U.S. airline, we fail to irndcr- 
stand why vve do not enjov priv ileges at 
le-a.vt coinmcnsirratc with those enjoved 
l>v foreign e.irricts within and across our 

Here are some of the reconnnenda- 
tions made hy tlie Pan .American com- 
mittee; 

• Studs of ])ast and present jjroeedurcs 
followed in bilateral negotiations and 
administration of tliesc agreements to 
assure compliance by the other patty. 

» Restrict recommendations of the ex- 
ecutive branch of the gnvenimcnt to 
diplomatic and defense considerations 
only when acting npon international 
route awards to U.S. carriers. 

• Study of the inteniatioiial route struc- 
ture fur determination of equitable com- 
petitive structure for all certificated 
U-S. carriers. 

• Craiit CAB authority to control nrini- 
iimm fares charged on routes to and 
from the U.S. by non-I.AT.A member 

• Study advisability of limiting tlic 
entry of non-selKtliilcd U.S. carriers 
into international operations. 

JAL Urges Intercity 
Helieopter Service 

I'okyo— Japan Air Lines lias asked tlic 
Ministn,' of Transportation for support 
and assistance in the airline’s experi- 
incntitl ii.se of large helicopters in prep- 
aration for regular commercial heli- 
copter service within fapin. 

Reasons given for the request were: 

• Bottleneck of )apan’s civil aviation 
within the country is the time spent 
in transport between city centers and 
air terminals. 


• This bottleneck becomes a drawback 
to fast air service over comparatively 
short distances in Japitn today, while 
other means of transportation ate in- 
creasing in .speed— the introduction of 
high-speed railwavs between Tokyo and 
Osaka, for example. 

• Development of such helicopters as 
the British kaitev Rotodvne. Amcriejii 
Vcrtol 107 and Sikutskv S-61 has 
reached the point where they can be 
practically enrployed in commercial op- 
eration in Japan. 

• M’ith inaximunt speed of approxi- 
mately 160 to 300 mph., these aircraft 
are almost comparable to jet transports 
for sliiirt-haul operation of 200 to 300 
mi., considering the time saved by np- 
oration between the hearts of cities. 

.\ Japan .Air Lines spokesman said it 
is ii|) to the Transportation Mini.stry to 
give approval to put helicopters into 

BEA Viscount Makes 
Trial Moscow Flighl 

Moscow— .A British European Airvvavs 
A'iscoiint landed at Vnukovo .Airiiort 
last week at the end of the first prov ing 
flight from London to Moscow for 
tvvice-wccklv round-trip service sched- 
uled to begin Mav 14. 

The plane carried Lord Balfour of 
Iiicliryc, company director, as well as 
technical personnel and three pilots. 

British European .Ainvays hopes to 
establish an office here. If siicccssfid, 
BE.A will have tlic onlv Britisli business 
office in Moscow. 

.Aeroflot is sebeduh'd to start similar 
Moscovv-London senicc with Tu-104 
tlie same week tliat BE.A flights will 

Jet Noise Complaints 
Force Flight Changes 

New York— lAin American AA'orld 
.Ain'iiys has been forced by London 
•Airport authorities to reschedule New 
York-I.oiidon jet service it planned to 
add on .April 2". Because of complaints 
from tlic comnmiiity of Longford near 
the airport, the plane will not leai’c 
London at 1;30 a. m. as planned, but 
instead will dc|>art at 1:30 p. m. Lon- 
don time. The problem concerned jet 

Rescheduling of the additional Lon- 
don flight has necessitated another 
schedule change for PjuAin in its jet 
service. A flight to be added June 1 
between New York and Paris has been 
sclicduled at 4:43 p. in. out of Idlevvild 
instead of 9 a. m. It will still depart 
Paris at 9 a. m. 

The new London flight will depart 
New York at 9:30 p. m. instead of 
10 a. m. 


PaiiAm 707 Damaged 
In Landing Accident 

New York-A Pan American World 
Ainvays Boeing 707-120 jet transport 
was scheduled to go back into service 
last week after tqiairs following a land- 
ing accident at Grumman kicld on 
Long Island. 

The 707-120 landed short on a 
training flight and snapped it.s right 
landing gear strut. 

Scott Flower, Pan.AnTs assistant 
thief pilot-technical was at the controls 
when the jet landed just short of Run- 
way 23 on a strip of macadam. Six 
crewmen were aboard the plane, vvhicli 
bounced, slid about tlitcc-fourth.s of 
the length of tlic runway, and came to 
rest just off the runway and slightly 
slewed to the riglit. 

.A fuel-spill fire broke out and was 
quickly extinguished by Gnmnn.m fire 
fighters. 

Hie airplane was brought back to 
Ncuv A'ork International .Airport last 
week oil three engines. The pod of No. 
3 engine bote tlie weight of the jet's 
right side as it skidded along the run- 
way after the gear stmt broke and tlic 
gear separated from the airplane. 

No one was injured in tfie incident. 
"Ihe flight was a tontine training opera- 
tion for the purpose of practicing land- 

No ometgency had been declared 
and -the landing, for all intents and pur- 
poses. seemed normal until tlic impact 
occurred- 

TWA Jet Expansion 
Includes Baltimore 

New Y’ork— Further expansion of 
Trans World .Airlines’ jet services was 
scheduled to begin last week with in- 
auguration of dailv Boeing 707-120 
flights between New York and Los An- 

Anothcr round trip schedule be- 
tween the two cities is planned lie- 
giniiing May 1. 

AA’ifhin the next few weeks. TW.A 
plans to add Baltimore's Friendship Air- 
port to its jet stops and to provide jet 
service between Los Angeles and San 
Francisco. 

The airline also expects to add a 
second New York-San i'rancisco sched- 
ule on June 3. 

No specific date has been set for the 
Ihiltimorc-San l•'ranci^co flights, which 
will stop at Los Angeles. Hie carrier 
began jet senicc Mat. 20 between New 
York and San Francisco and added Chi- 
eago-Los .Angeles flights on April 9. 
'I’hc jet expansion program will con- 
tinue through the sinmnet. TW'A said, 
as delivery of additional aircraft are 
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American Sets Transport Disposal Pace 


By Glenn Garrison 

New York— Plans for disposition of 
AmcriciUi Airlines’ piston fleet indieate 
till critical roles of sclectisity ,nul lini- 
iiig are likcK to plav in the used aircraft 
market as mote airlines release airplanes 
in line witli tlieir jet erjuipincnt pro- 

’ American. «c11 out in front with its 
jsiston disposal plans, is |)liasing these 
planes out gradual!) o\ ct a period sched- 
uled to end in 1961. It has already 
either sold or arranged for the sale of 
IH piston aircraft, and another 10 
Oougias nC-7s are accounted for by 
isliins to convert them to eatco airaaft 
I'Vb. 9. p. -47). .\nother 56 of 
Ametie.in’s piston planes are under op- 
tion for s.ik-- 

Biggest contraetor for American’s 
used et)tiipment is !'’rederick B. .Ayer 
and .Associates, aircraft brokerage firm 
nliich has agreed to bii)- 7s of the air- 
line's piston planes and has taken first 
lefusal on 36 mote (AW' April 6. p. -11). 
Other transactions lone been sale of 25 
OC-7s to General .Aircraft and Le-asing 
Duisioii of General Dynamics Corp. 
I'en of these planes have been deliv- 
ered and the rest are scheduled to be 
dcli'crcd in the next few montlis. 
Sale of 16 Convair 2-IOs was contracted 
to Dmidci, Inc., but .Ayer subsequently 
bought that firm and took over the dis- 
posal of six of the Consairs, ’Hie other 
10 had been sold b\- Diiiidel to a Ditin 
American bu)Cr. 


I he reininning four .Amcriain air- 
craft ahead)- disposed of nere l’)C-6 se- 
ries handled by the airline in direct 
sales to scscrdl indisidnal hrokers. 

A)cr has contracted to bin 50 of 
•Ainetican’s Comair 240s; 45 of its 
DC-6 series airirlanes; and has obtained 
first refusal rights on .American’s re- 
maining 56 DC-6 series planes, 'nie 
Neiv York broker also has placed orders 
since last Septeiiilx;r for two DC-6Bs 
and three Coiis air 440s from Continen- 
tal Ait Lines. 

Timing Factors 

A)-er’s operation and schodiding is 
closely oriented to the factors of selec- 
tion and timing. I'irst. Aver cemsidets 
the Comait and Douglas lOC-6 air- 
planes top resale items in tiidm's mar- 
ket comp,ircd witli other aircraft be- 
coming .i\-ailable, such as the Boeing 
Sftatoaniser. Second, -A)er i.s carcfull)- 
timing its receipt of aircraft for fast 
inosement througli lease ot sale, and a 
C(msct|uent minimum insentor) of idle 
aircraft. 

Onlv 12 airplanes, all Comairs. have 
actiuillv l>ccn plnised out of airline op- 
eration and delisetcd to A)-er so fat. 
I’i'c of these aircraft have been resold, 
three to corporations and hio to South- 
east .Airlines, «l-iicli also lias O|jtioncd 
two additional 240s. Two of flic 12 
Cnmairs are out on long term lease, and 
three arc going to a major airline on 
lease in the near future. One plane is 
used by .Ayer as a demonstrator. The 


12tli airplane has just be-cn tcceiud 
from .Americjii at Tortli W orth and is 
ii|) for b.i!c. 

’i’he other 6fl planes -\\ei has con- 
tracted to buv nr has optioned will b\ 
no ineaii.s arrive in one (lig lot, hut will 
be turned over gradually and, to some- 
extent, at .A)er's convenience. 

-Approximate deliver) schedule from 
.Americ.m calls for another Convair thi- 
moiitii ami the rc.st at about tw-o a 
month with final deliveries b)- the end 
of 1959. The DC-6s will start going to 
.A)er at the rate of two u month prolv 
abl)- not later than September, but the 
airline’s plimnine doesn’t vet extend 
pa.st the end of this vt-ar. according 
to Ayer. Only about eight DC-6s are 
accomited for as vet in a fairlv- definite 
•st-hediile. 

’Hie broker expects to get its DC-6Bs 
from Continental in Jtilv and Septem- 
ber, and two Continental Comair 440s 
w ithin the next month. The third Con- 
tinental 440 has been elelivereel to Min- 
neapolis I loiiC)xveII Regulator Co. 

.A)'er can keep its actual oiitlav of its 
own funds down to a fraction of the 
cash vahit- of its piirchases if it can keep 
ahead of deliv eries in its sale and lease 
transactions. This makes timing cx- 
Irc-mely important. 

I’hc company expects some- help 
along these lines from .American, if 
needed. Tor exampk-. if .A)er had an 
excellent prospect for a DC-6, tlic aii- 
line miglit arrange to phase out tlie air- 
plane ahead of schedule. On the other 
hand, it might de-la) release of an air- 
plane to give .Aver a little mote- time 
to liimt up a ciistome-t, the broker s,ud- 
Penalty Clauses 

.Aver s contract with .American cover- 
ing purchase of the aircraft, however, is 
a firm agreement with |>cnaltv chuises, 
I-'rctlerick f5. .Aver, isrcsidcnt and owner 
of the brokerage firm, told .Avi.siion 

Regarding his over-all operation. .Ave-t 
said he- jilaiis to offer a variety of pack- 
ages to prospective Inutts or users of 
hi.s second hand aitetaft. 'nicse inchule 
sales, long and sliort term leases, man- 
agement coun.se-ling, assistance in financ- 
ing, trade-ins. technical aid progiams in- 
flight training aiul niiiintenance. -A)tT 
will offer these deals in vaning combi- 
nations dqrending on airline needs. 

'Hie short tenn lease pto|)osal would 
seem to requite particularlv precise tim- 
ing and market evaluation, l-'or cx- 
.iiiiplc, .Ayer might have arranged, by the 
time it was delivered, for a DC-6 to go 
out on lease to one airline for its peak 
w-intcr season and then to another air- 
line whose peak was in the summer. 

.Aver would never physic-all)- take tic- 
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Pan American Constructs New York Terminal 


Steel roof supports have been installed for Pan American AVoild Airvs-ays’ new- S8 riiillioii 
passenger terminal at New York Iiiteniational Airport. Jet transports will nose under the 
roof's overhang when loading and discharging passengers. Roof support is made up of 52 
steel girders, farming outw-aid and iipw-aids fmm a central core. 


liverv of the airplane; it would atrivc 
at Airline A's maintenance base for 
p.iinting and the like a montlt or so be- 
fore going into service. After if had 
served that airline’s peak demands, it 
w ould go to Airline B’s shops and then 
onto that carrier's schedules. Terms of 
the lease would be arranged, if ncccs- 
sarv. to covet a month or so at each air- 
line while the plane was more or less in 
■storage rather than on the line. 

Short Term Lease 

For Aver to recover its investment in 
this airplane, tlie short term lease rate 
woidtl ptobablv Ivave to allow for anv 
likely fall in tlie market value of the 
plane ov-er the period of several v-cars 
it was out working for the leasing cat- 

AA’herc question of acdit help is in- 
volved, A)cr said he plans to offer flic 
services of an Ayer specialist staff mem- 
ber to analv-ze an airline’.s routes ami fi- 
nancial structure and determine just 
vvliiit n reasonable cqiiipincnt program 
would he for that carrier. Such a stiidv- 
might affe’ct the number of planes 
bought, if anv, or wliether lease ar- 
rangements might be more appropriate. 

As an example of the technical aid 
Aver will offer, the piitcliascr of two 
Conv-ait 240s, Southeast Airlines, sent 
peisonnel to American's Tulsa mainte- 
nance base for instruction, and its pilots 
leceivcd flight instruction with Aver 
paying American a fee for the service. 

AAlicrc trade-ins are involved, sclcc- 


tivit) and liming again will be the big 
factors. .An airline with DC-4s to turn 
in as part of a DC-6 putthasc deal, for 
example, might do fiiirly well now with 
its old equipment because DC-4s ate 
still consideted a rc-asonably good item. 
But if, in a broker's evaluation, the 
DC-4 was due for a big plunge in price, 
the customer might do better to con- 
sider opening a chain of DC-4 dinen 
with his old equipment. 

But trade-ins of aircraft with continu- 
ing usefulness (including the DC-4, in 
.Ayer's cstimatcl niav be an clement in 
,A)et’s idea for a world-wide aircraft 
pool. Under this plan, the broker would 
provide airlines with a constant tool to 
upgrade their equipment, taking the 
next grade of equipment in trade wlierc 
indicated and flius making that equip- 
ment available to an airline lower on 
tlie equipment scale to upgrade its fleet. 
This pool idea would also include planes 
for lease, and Ayer itself w ould seldom 
physically take possession of anv- plane. 

A)er’.s wliolc appraich would seem 
to call for considerable skill in juggling 
various elements of time, market v;i1ues. 
traffic needs and the like, hut if all the 
balls were kept successfully in the ait it 
would involve small actual inventoties. 

In terms of specific aircraft markets. 
Ayer said the Conv-air prospects split 
about one-third U. S. corporate, one- 
third U. S. airline, and one-third foreign, 
including aitlinc and head-of-state ex- 
ecutive aircraft users. Market fo: the 
Douglas planes split 25% U. S. airline 


and 7574 foreign airline, in .Aver’s view. 
There arc also ])olential corporate cus- 
tomers for a few of the DC-6s, 

Ditin America, .A)er said, is b\- far 
the best foreign potential used aircraft 

A)-cr has set asking sales prices for 
the DC-G scries from 5575,(100 for a 
54-passenger DC-6 to 5875,000 for a 
DC-6A cargo plane. In hctweeii arc the 
SO-passeiigct tC-O at 5625,000; the 
62-passc;iger 1951 DC-6B at S700.000: 
and the 62-passcngct 1955 DC-6B at 
5775.000. His Convair prices range 
from 5250.000 for a 40-passenger air- 
line-configuration 240 aircraft to 5650.- 
000 for a plush executive 440. 

Aver's .nreraft ate listed on the Air- 
craft Exchange (-AW Dec. 8, p. 29), at 
a 5% maikup over his own asking 
prices. Ayer's primary reason for join- 
ing the Exchange, be told Avunos 
AA^ekk, was because of its excellent 
initial public relations job in ciiculating 
tlie offerings. 

General Aireroft's Plan 

General Aircraft and Leasing has 
taken deliver.' of about 10 of the Amcti- 
can DC-7s, which ate stored at 
Clievcnne, Wvoming w-ith Land-Air, 
Inc., a subsidiary- of California Eastern 
Aviation. All 25 of the aircraft arc to 
be delivered b)- July 51. 

None of the DC-7s have been sold by 
General .Aircraft, according to C. M. 
Britt, vice president-sales- The sale to 
General by American was tied in witli 
the airline’s order of 25 Convair 600s 
from the Conv-ait Division of General 
Dvnamics Corp. (AW Aug. 4. 1958, p- 
38), 

General's apprtsich would thetefore 
seem to differ in some respects from 
Ayer’s. General's program has not been 
spelled out as )-et in detail. ,md will 
empliasizc ‘'flexibilih," Britt explained. 

'I'lie DC-7, in Bfitfs view, will be 
v aluable as an infetmediate range, tour- 
ist class aircraft for the next five or six 
years, with jets operating on long range 
tuns where tlicv- ate most efficient. 
Cither possibilities for the DC-7 arc in 
international service for countries un- 
able to afford jets, and as freighters. 
C^neral will offer them to customers in- 
terested in their airfreight use either 
alrcadv conv erted or as is. 

General also foresees a varietv- of leas- 
ing possibilities as the airlines enter “an 
entire!)- new phase of financing in ait 
transport.’’ Leases must be tailor-made 
for the requirements of each customer, 
and the wliolc used aircraft disposal 
problem calls for the greatest flexibilitv 
in lease as well as sales arrangements. 

General has not entered into anv 
purchase transactions other than the 
one with American as vet, according to 
Britt. But the American deal, he .said, 
was unlikely to be Gcnetal’s last trails- 
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NEWEST MEMBER IN A FAMILY OF GREATS 

The Canadair-Convair ‘540’, by the application of turbine power, becomes the ulti- 
mate development of the widely used and approved Convair 240-340-440 series. The 
‘540’ is now on order and in full scale production, and is currently being demonstrated 
to airlines and business aircraft owners throughout North America. 



MAJOR 

REASONS 


why the ‘540’ is the new challenger 
on short-to-medium routes! 


1 


DEFINITELY 

LOWER 

OPERATING COSTS 


GROWTH CAPACITY 
TO MEET GROWING 
ROUTE DENSITIES 


The standard 48-seat Canadair-Convair 
‘540’ offers a direct operating cost of 
1.4^ per seat mile which comes down 
to l.lfi in the .58-seat configuration. 
Over distances as short as 80 miles, its 
economy of operation matches even that 
of piston-engined aircraft. 


The Canadair-Convair ‘540’ has the built-in 
capability of growing with the increased traffic 
densities that are forecast for the years ahead. 
It can do this because its seating capacity can 
be increased by 20% from 48 to 58 williotit 
weight or operating penalty. All fuel for ter- 
minal-to-terminal operation could still be carried. 


REDUCED EN-ROUTE 
GROUND TIME LOSSES 



The Napier 3500 e.h.p. engines that power 
the Canadair-Convair ‘540’ are tlic only 
jet-props specifically designed for the 
partii ularly strenuous up-and-down 
life of short stage operations. The sec- 
tionalized design of these powerful new 
engines make them singularly easy to service 
and maintain. 


The Canadair-Convair ‘540’ eliminates 
numerous possible time delays at 
cn-route stops: passenger handling is 
expedited . . . time consuming engine warm- 
ups are unnecessary ... as many as 6 route 
stops can be made without refuelling. 


S FASTER FLYING. 

QUICKER CLIMBING 

Today’s passengers want to make time. 
The Canadair-Convair ‘540’ is the fastest 
aircraft in its class, flying at speeds up 
to 340 m.p.h. It’s off the ground in a flash 
and takes only 6.4 minutes to climb to an 
operating level of 10,000 feet. 


EXTRA CARGO SPACE 
FOR EXTRA PROFITS 

The Canadair-Convair ‘540’ has 402 cubic 
feet of easily accessible cargo space: enough 
for tw'o tons of additional payload that 
can be carried with no operating penalty. 



MOST IMPORTANT TO YOU: the Canadair-Convair ‘540’ 
is a product of the combined experience and facilities of two 
of the world's great aircraft producers— Canadair Limited 
of Canada and Convair — both members of the General 
Dynamics family of companies. 


FLY THE ‘540’ IN A DEMONSTRATION DURING ITS PRESENT TOUR; 
Canadair invites airline operators or businessmen interested in large executive aircraft, to fly the ‘640’ in 
a demonstration flight. To schedule your flight, write or call Canadair Limited, Montreal, Canada, or 
Canadair Services Limited, 445 Park Ave., New York City. 


f%£U\MDAmgZ^f% 

%^COHVAIt90^U 

JET-PROP AIRLINER 

CANADAIR, MONTREAL, CANADA 


THE CANAOI. 


lYNAMICS 



Leading Airlines order 


Major airlines, including Della, Pan American, TW,\ 
and Uniteii, have uircudy ordered Boeing Turbo- 
Starters to provide fast, economical slarla I'or large 
jet and lurbo-prop engines. 

This quiet and versatile Boeing unit, backed by 
thousands of hours of rugged held service. sup|)liea 
air to start the largest jet and lurbo-prop engines— 
quickly and economically. 

Tile Boeing Turbo-Starter also provides air for 
ground operation of alternators, pneumatic systems, 
and for clieckiiig cabin air eonditioning and pres- 

from airiTafi and related equipment. 

Power is pro\ tiled by the Boeing .^02-llU gas turhine, 


which incorporates all the advantages of Boeing's 
1.5 years of experience in gas turbine research, devel- 
opment and production. 

Installation is in half-Uni panel trucks for maximum 
mobility. For complete details, write; Mr. J, C. 
Anderson. Sales Manager. Industrial Products Div„ 
Boeing Airplane Company, Seattle 24, Washington. 



SHORTLINES 


► British Overseas Airwavs Corp. claims 
first place among foreign flag carriers in 
total number of passengers carried over 
transatlantic routes during the first quai- 
ter, 1959. BOAC. in issuing percentage 
figtire.s for the quarter, said piissengtr 
loads have increased 54% over the same 
quarter of 1958. The British carrier 
says if plans to inerrase its seat ca|jacity 
52% over last summer on in-season 
sclicdulcs. 

► Continental Air Lines, sclieduled to 
begin Boeing 707-120 sendee hcrivecn 
Cliicago and Los Angeles w ith a single 
jet transport on June S, plans to increase 
the sendee to flircc round trips daily on 
June 22. One new service to be offered 
on Continental’s jet aircraft will be 
televdsion in first-class passenger lounges. 
A Continental official says reception on 
sets is good at the 55,000 ft. altitudes 
the airliners will fly. 

► Eastern Air I.ines was scheduled to 
begin this week a new-type aircoach 
service over 12 points on its system 
offering complimentary hot nie.ils and 
in-flight beverage service at a SI .00 
charge on 19 recently delivered Doug- 
las DC-7B aircraft. I'arc increase on day 
coach flights will be SI. 50 aird subject 
to approval bv the Civil .Aeronautics 
Board. 

► Guest .Aetovias Mexico is increasing 
its transatlantic schedules from one to 
three weekly flights on May I using 
Douglas DC-6 aircraft. Guest and Scan- 
dinavian .Airlines Svstem rcccntlv con- 
cluded an agreement vvlrcrehv S.LS acts 
as technical advisor to Guest and pro- 
motes Mexican tourist and business 
a ttmetions. 

► Iberia Air Lines of Spain will acceler- 
ate its transatlantic schedules to four 
weekly nonstop fliglits from New York 
to Madrid on May 1. 

► Molrawk Airlines expects to file a net 
|)rofit of 5279,000 for the vetr ending 
last Dec. 51 despite oper.tting revenues 
of SS.402,000 and operating expenses 
of 58,925.000. The airline says the pay- 
inent of more tliao SI million in final 
past period mail pay should offset the 
liigher expense figure. 

► Pacific Western Airlines showed a 
net profit of S500.585 for the vear end- 
ing last Dec. 51, tire highest in the 
company's history. 

►Trans-Canada Air Lines will offer a 
55% increase in transcontinental tour- 
ist class accommodations on its summer 
schedules effective this week. 


AIRLINE OBSERVER 

► New York financial soiirces fee! American Airlines’ latest financing (AW 
April 20. p. 40) was not a matter of necessity but of opportunity. American 
already Irad covered its basic [ct requirenrents. they believe, adding that 
tlic new financing might give the company a ready source of funds in the 
event a supersonic transport appears abruptly or e.ish to handle a merger 
if the opportunity for acquisition should arise. In other words. A\’all Street 
feeling is that .American, vvitli cash in hand, will be in a strong position 
to take quick advantage of any expansion opportunities which may appear. 

►Civil Aeronautics Board Examiner Ferdinand D, Moran's tccommendcd 
decision in the British Overseas Airways Corp. application for a Tokyo stop 
came as a contplclc surprise. With only Northwest Airlines intervening and 
with strong State Departnrent ])rc.Mure favoring tire Britisii positioir, most 
observers felt tlrat an initial decision supporting tlie Britisii application was 
virtually a foregone conclusion. Feeling now is tlrat tire Board will back 
Moran but that the White House may well reverse the decision. No 
matter what the final oritconic is, the case will definitely cany long-range 
significance in all future U. S. bilateral air transport pacts. 

► .Airline traffic continued to remain heavy during the first two weeks of 
April following the steady upward trend set during the first quartet of the 
yc.ir (AW April 20, p. 39). 

► Russia is preparing to place its twin-rotor Yak 24 liclicoptcr in comntcrcial 
passenger service. .A 30-scat cabin arrangeraent Iras been a]5proved. First 
exliibited at the 1955 Tiishino air sliovv, the Yak 24 has been tliocoughly 
tested by Russia’s military services. 

► Pratt & Whitney records show that the average utilization of the com- 
pany’s J57 jet engines in airline service to date has been apptoxiinateiy 
eight hours per day in comparison witli a utilization of around seven hours 
per day for the P&W R2SO0 engine during a similar time span when the 
latter engine being introduced into service on the Douglas DC-6. 

► Vickers-Armstrongs will recommend a cniise speed of 425 mph. for its 
turho|)rop Vanguard when powered bv Rolls-Rovce Tvnc 11 engines. Van- 
guard may make its first appearance overseas at Hamburg on May 6 and 
is scheduled to be sliowit at tire Paris ait show on June 12-21. 

► Swissair technicians at Cencvii's Cointrin airport arc installing we.ithcr 
radar and Tacan in the Douglas DC-5 assigned to Federal Aviation Agency’s 
flight inspection group operating out of Beirut. Mission is keyed primarily 
to the calibration of VOR facilities in the Middle F.ast and Africa. FAA 
specialists liave recently finished a tout of the area, checking VOR svstems 
at Cairo, Nairobi, Khitttiiuiii. Aden and Salisbury, all in East Africa. 

► T’rans World Airlines told tlie Civil Aeronautics Board last week that jet 
schedules already committed by TWA and United in the New Yotk-San 
h'rancisco m.irket will produce 525.000 seats bv 1960 as compared with the 
sonic 363,000 potential nonstop |>asscngcts that are expected to use the 
service tlrat year. American, witich is making a bid for nonstop rights 
between the two points, cliargcd tlrat development of the route had lagged 
behind that of Los Aiigclcs-New York due to inadequacies in service. 

► Seaboard AVestern Airlines last week increased its daily transatlantic 
airmail and airfreight service to two flights daily. Civil Aeronautics Board 
earlier this mouth certificated the airline to carry mail on its all-cargo 
Atlantic routes on a service rate basis. 

► Recently concluded Tliird Congress of the Communist Polish United 
Workers Party approved directives calling for expansion and improvement 
of lot's, the Polish airline, o]x;tations under tlie nation's new scveti-veai 
])lan. During flic 1959-1965 period, Poland hopes to “extend domestic and 
foreign air loiiles, add jet and turboprop planes to the civil aviation fleet, 
rebuild airports in accordance with the latest tcqnircmenfs and provide 
tirese fields with complete facilities aitd equipment." 
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BRITANNIA 

demonstrated by new 


Britannia 312's play leading part in first-ever 
round-the-world Jet airliner service 
Latt'st evidence of Bvitannia dependability and operating 
economy is piwided by BOAC's enterprise in setting up 
the first-ever round-the-world jot airliner service* This 
achievement by a British airline using Britialt airciaft 
makes it possible to fly round the world in 3 days, 14 
hours, 50 minute-s— le-ss than 87 hours, a figure expected 
to bo reduced soon to under 80 hours. 

Britannia versatility brings profit 
to operators 

AlreadvBi itannia routes encircle the earth, service airaost 
evciy major city in the world. Britannias fly over 2^ 
million mile.s a month; show unique range flexibility by 
covering stage lengths ranging from 300 miles inter-city 
to nearly 0,000 miles transpolar. They make no special 
demands on length and strength of existing runnays. 

At the same time Britannias aie attracting new traffic 
with their ejuiet comfort and cruising speeds of over 400 
ni|)h — at least as high ns any turboprop or piston- 
engined airliner in service anywhere in the world today. 
They piove their vci-satility by carrying a tremendous 
variety of freight loads, and bring profit to operators. 

New traffic 

Since introducing Britannias, El A1 Israel Airlines have 
trebled their share of transatlantic traffic, while Canadian 


Pacific Airlines on their transpolar Vancouver-Amster- 
dam route in 1058 gained a 32% increase in westbound 
traffic over the same period of the preceding year. 


Big Charter assignments 
Air Charter Ltd. Britannia flights between Cliristmaa 
Island and Great Britain have ireen carrying no less than 
128 [>ei'sons — largest -ever passenger loads regularly car- 
ri<d across the Atlantic by a civil operator. Only 1.5 days 
after receiving their first Biitannia, Air Charter had coin- 
picted a full i-outc-proving programme across the Atlantic 
ami Pacific; tho airciaft was thus earning money almost 
at once. Furthermore, in its first throe inontlia, it achieved 
an average utilisation of 7.28 hours a day. 

Hunting-Clan Air Tran.sport e.tperience, too, has proved 
the Britnmiia unequalled at carrying largo payloads at 
high s|)oed over long distaiiecs. Recently a Hunting-Clan 
Bi'itannin How round the world in 65 hours Hying time — 
a distance of 24.IXX) miles at an average speed of 374 
ni|ih. On the Christmas Island- London log of the flight 
the airciaft was carrying 127 poi-sons. 


Engine reliability 

Britannia operating economy Ls rooted particularly in the 
proven reliability of iw Proteus engines. Overhaul life on 
the Proteus 705 series reached 2,000 hours in under 2 
yeaiM. No engine of oomparabie power in service today 



reliability, profitability 
BOAC enterprise 


has an overhaul life that even approaches this length. 
Annual engine overhaul costs for BOAf's Britannia 102’s 
have been cut by 75”.o since the aircraft went into service. 
Continued development will give Proteii.s even longer 
overhaul life, entailing oven lower operating costs. 



Meanw hile, current versions of the engine give greater 
power, lower fuel consumption, and materially improve 
the Britannia's crui.siiig speed, range, and take-off per- 
furmanee. 

Finally — Britannia overall profitability is evidenced by 
airline experience. El .4i'a Brilannian are operatiiiff at a 
loitimile cast approximately 20 % less than, any preciously 
experienced. 


Other recent Britannia 
airline achievements 

BOAC extend Britannia services— to Venezuela via 
Bcnmida, Nassau; ai rusa USA to Sim Francisco: 
and via Montreal to Uetniit ami Chicago. 

Ghana Airways — a BOAC associate — introduce 
Britannias on weekly London-Barcelona--4ecra 
scivicc on April 14. 

At-mnaves de Mexico Britannia services have 

City-New York schedules- Now on Acronaves de 
Mexico Britannia has flown Mexico City-New York 
in 4 hrs 57 mins (437 mph). boating own reeorti (of 

factors have been extremely high. 

Ciibana de Aviaeion fly return journey after in- 
auguml flight Havana-Mexico City in reeorti- 

services^Huvaiia-Now York, and transatlantic via 
Azores to Madrid. 


BRISTOL 
4 

Britannia 

SRISTOL AEROPLANE CO (USA) INC 
400 PARK AVENUE, NEW YORK 22. NY 




MOCKUP of Sikorsky's S-61 triple turbine civil lielicopter is rolled out prior to shipping to the Paris air show. 


Detailed Moekup Displays S-61 Layout 


Stratford, Conn— I'irst dct.iils of Si- 
korskv .Sircraft's S-fil tniii- or tri]s!c- 
liirbiiic c()niiiii.'rt'iiil liclico|rtcr cil! for 
a 5.000 11>. irarload in the 25-passcngcr 
sorsioii and ,i target ovcrliaul p-.riod of 
1.000 lir. hv 1902 for all major coiiipo- 

•\ moekup of tile ihip. with color 
stlicmc and interior by Raymond l.aewy 
Associiitt.i, li.is liecii i'oni|3leted and was 
being prc]xircd for sliipment last week 
for tlis]:las at the I'reiich international 
•\ir Show at Paris in jnne. 

Two basic all-passcnger arrangements 
are sixcificd: a loiiEcr range versiun 
incKidiii| lallcs- and linatori- acccnnmo- 
dating 22 passengers and a .sliortcr range 
sersion curving 25. 


\'arioiis ]WSSengcr-cjiTgo configura- 
tions also arc offered, i bc first three 
seat rows cm be folded to the side to 
provide -111 cn. ft. of cargo space and 
1 5 passengers. light, easily installa- 
ble partitirin sci>aratcs inssenaet -iml 
cargo coinpartments. Tliis partition 
cm be placed at any of the first three 
seats to provide variations between 15 
and 2-1 ixissengers. \5'ilh the full 25 
]3asseiigers, the cargo capacitv is 10(1 

CM. ft. 

Perfornianee figures given for a typi- 
cal gross weight of IS. -155 lb., iiichid- 
mg 5.000 lb. pivload. 1.657 lb. of fuel 
and 55 lb, of oil eall for a range of 
100 n.int. mi. and an average cruising 
speed of 129 kt., Sikorsky officials said. 


,\t this wei|lit. hovering ceiling out 
of ground effect on a standard dav is 
iO.SOO ft.; on a 100 deg, day the hov- 
ering ceding in ground cITect is 1.900 
ft. \'ertica! clhnb is 750 fpni. and 
hot rate of climb is 1.770 fpin. with 
cnginc.s at maximum continumis power 
of 900 bp. 

I be triple turbine layout means that 
vv itb one engine ovit the S.61 can main- 
tain flight and hover. With two en- 
gines out. level flight may be main- 
tained for up to 60 min. at 17. SOI) lb. 
gross vvei|bt or for 2f min. np to 20,000 
lb. gross weight. 

\VitU all thiee engines out. an au- 
torotational landing cm lx made vvith- 
oiit more than a 5(J ft. ground toll. 

Good emergency climb-out tupabil- 
itv, long range and hot dav perform- 
aiicc are the principal benefits of the 
three tiuhines, .\ twin engine version 
is offered, liowcvcr, for operators with 
less severe terrain, obstacle ami range 
requirements. 

I'arget overhaul periods for the major 
dynamic com|)oncnts call for 500 hr. 
at the beginning of I960, 700 hr. bv 
1961 and 1,200 hr. by 1965. 'Ihc en- 
gine nverliaiii targets arc approximatclv 
the same, with a goal of 1.500 hr. cs- 
tabiislied for 1965. ,\s part of the test 
program. Sikorsky will complete bv mid- 
1961 1,-150 hr. running of a complete 
tie-down helicopter. 

Two of the engines arc niounted at 




(he front of the transmission housing 
on the top of tlic fuselage, and arc 
mounted directly on the main trans- 
mission for simpler lighter installation, 
lire third engine is mounted aft of the 
rotor on the left side of the pvlon. 

The flnng boat hull is capable of 
takeoff and landing np to the mid-sea- 
state 2. A retractable landing gear is 
mounted in the sponsons and the spon- 
son stmts are designed so that rcpiacc- 
able telescopic sections collapse to ab- 
sorb loads in hard landings. Contact 
velocities as high as 17 fps, can be made 
without rupturing the sponson fuel 
cells. 

As an option, either a fixed landing 
gear living 40 lb., or a fixed faired 
gear replacing the sponsons and saving 
365 lb, compared with the water alight- 
ing version ate avaibible. 

All-weather capabilities witli the use 
of Sikorsky's Automatic Stabilization 
Kquipment will be an optional item. 
Weather radar also is envisioned. 

Turbine engines arc General Klee- 
trie T58-6 engines, the same as in the 
Navy's IISS-2 anti-submarine helicopter 


(AW Mar. 30, p. 30). lire S-61 is 
basicallv the same helicopter but with a 
50 in. longer fuselage and the third 
engine. T58-8 versions rated at 1,050 
eshp. maximum continuous power will 
he available. 

The Loewv'-dcsigncd moekup color 
scheme uses a light blue and medium 
blue stripe at the window level on a 
white fuselage, lire hull is gray and 
lettering is gold. 

'lire inatcniiig interior has a sky blue 
ceiling, olf-whitc side panels, a gold 
carpet and a combination of these 
colors on the striped seats, lire rear 
door drops down with built-in stairs, 
and a double door is available by sacri- 
ficing one passenger scat. ’I'he front 
cargo door is split into upper and lower 
sections and measures 66 x 50 in. 

The Sve-bkided main rotor is 62 ft. 
in diameter. Over-all length with all 
blades turning is 72 ft. 6 in. T'\i.selagf 
length, except for blades is 57 ft., 8 in., 
width i 5 ft. 8 in. and height, except 
forbkidcs is 15 ft. 4 in. 

The height with blades tinning is 
16 ft. 8 in. 




ALL-WEATHER capabilities of the S-61 arc provided with the equipment, including Automatic Stabilization Kquipiiicnt. specified. 
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In the 1960’s the F-104 will still he the 

WORLD’S BEST TACTICAL FIGHTER 



Lockheed's 
the world’s c 
speed, all 



for U.S. defense 
price and maintenance costs. 

Never before has a single airplan 
so well. The F-104’s performance s 
matched by any other operational 
today or programmed for the 


of both initial 


IjOOICH I 


ly kind of weather, Despite this the F*104 
imical fighter plane currently available 




USAF Launches Molectronics Program 


By Philip J. Klass 

W'asliington— Major new progtam in 
molecular electronics, called "molec- 
ttonics" for short, aimed at de\clopin| 
a fundamentally new approach to avi- 
onic equipment design and construction 
has just lien launched at Westinghouse 
Electric Corp, bv Air I'Otcc’s Ait Re- 
search &• Dcrclopmcnt Command. Pto- 
grain objectives include the reduetion 
of asionic equipment size and weight 
by factors of perhaps 1,000:1. with sig- 
nificant gains in rcliabilitv. 

Westinghouse, whicli lias been carty- 
ing on a comMny-finaiiccd program in 
"molcctronies’' for several years, has al- 
ready achies’ed significant progress on its 
own. For example, W'cstinghousc has 
discovered a new process ror inahine 
semiconductor crystals which could 
revolutionize the semiconductor iudus- 
trv and slash tlic cost of making tran- 
sistors by 50 to 70% (AW Feb. 16. 
p. 23). 

This new technique, one of the jump- 
ing-off spots for the new US.\1’ molec- 


tronics program, makes it possible to 
grow semiconductor crystals in the con- 
venient fumi of long. i-in. wide rib- 
bons, a few thousandths of an iiicl; 
thick, wliich come out perfectly flat 
and very liighly polished, ehiiiinatiiig 
m.inv of the costly operations foniierly 
ret|uircd to produce transistors. 

-■Snothcr example of Westinghouse 
progress to date is a solid-state, light- 
modulated s;iwtooth oscillator demon- 
strated at the Institute of Radio Engi- 
neers consention bv Col. C. U. Lewis, 
who has sparked the molecular elec- 
tronics concept at ARDC headquarters. 
Single Semiconductor 

This complete function, wliich would 
require 14 separate components (in- 
cluding three transistors and a photo- 
cell) occupying one cubic inch if enn- 
•structed wifh conventional miniatur- 
ized circuit techniques, is performed by 
a single button-shaiJcd specially fonned 
semiconductor which occu|)ies only 
0.001 cu. in.-onc-thousandth of the 
conventional size. The Westinghouse 


dci’ice weighs only 0.02 gram, com- 
pared to 7 grams for a conventional cir- 
cuit and has only two soldered connec- 
tions, compared to 1 5 for a conventional 
circuit. 

-Mthough novel devices of this sort 
are expected to come out of the ,\ir 
I'orce/Westinghouse program, for use 
in more conventional avionic circuitry, 
they are viewed only as byproducts. 
Tlic program’s basic objective is far 
bolder and far-reaching. 

New program aims to develop an en- 
tirely new philosophy and framework 
for the design and fabrication of elec- 
tronic equipment in wliich flic basic 
building blocks will be electric fields, 
charges and spins, instead of the 
Familiar resistor, capacitor, inductor, 
tube and transistor, according to Dr. 
George Sziklai, acting manager and co- 
ordinator of the program for Westing- 

Except for the transistor and several 
other solid-state devices, the electronic 
equipment designer today still uses es- 
sentially the same building blocks that 
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Despite significant reductions in the size 
of conventional enni|)OiK'nts, the size 
and weight of eqiiipuicnt has mush- 
roomed because of the increasingly com- 
plex military tasks assigned to dec- 
triinics. 

With the arriv'd! of the s|jacc age. 
the problem lias become even more 
critiesli. Witli payload limitations of the 
forveealsle future, size and weight re- 
ductions of 100;i or better arc nccxled. 
with corresponding imptcivemenfs in 
reliability. 

Several years ago the .Mr Force recog- 
nized these trends and began a survey 
of leading iiiduvtrial and university lab- 
oratories in search of a possible solution. 
It concluded that niiniatiirizatinn of 
conventional components was fast ap- 
proaching the point of diminishing re- 
turns and so the concept of mokculat 
electronics was born. 

ARDC concluded that the v-.istlv in- 
creased knowledge of atomic and motec- 
iiliit sttiicfiirc of materials which had 
come out of recent research in semi- 
conductors and Masers opened the door 
to using the hasic building blocks of 
nature— the atom and moleailc. This 
philosophy, and ,\RDC's plans to 
launch a mnleailat electronics program, 
were first reported bv Aviaiion Wktk 
(J une 2, I95S. p. 641. 

Company Funds 

In its survey, ARDC found that 
W estinghousc Electric was alre-ady at 
work in this area using company funds. 
One of the earliest products of this ef- 
fort vvas a tiny scmitonductor which 
eonvertexi liigh-voltagc a.c, to low- 
voltage d.c.. performing a fimetiem that 
formerlv requited a transformer, recti- 
fier tube and filter network. One pcir 
tion of the device used the resistive 
characteristics of a semiconductor to 
convert incoming a.c. into heat, while 
an .uljoiiiing scries of thermoelectric 
elements converted heat into low-level 
d-c. 

-\lthough the device was not quite as 
efficient as a conventional rectifier, it 
demonstrated the size, weight and cost 
savings which could he achieved 
through the use of an integrated func- 
tional approach to circuit design. Tliis 
also pointed out potential econoniic.s 
in the ciigiiiecting effort required to 
design electronic equipment. Inste.id 
of requiring an engineer to design the 
ftansfotnicr, another the rectifier tube, 
a ,'liird the capacitors, a fourth the in- 
ductor. and still another to design the 
complete circuit, a single engincer- 
pliysicist might design the complete 
tuiicfional block in one operation. 

.Approximately two year.s ago, West- 
iiighoii.se saircd a hreaktliroiigli with 
the discoverv of a new technique f<ir 
growing semiconductor crystals at an 
cxtrcinciv high rate, instead of flic slow 
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With radar identificalion playing an increasingly 
important role in ATC procedures, it is to every 
operator's advantage to have radar beacon 
facilities aboard. 


For airline or business aircraft. Collins 62IA-2 ATC 
Radar Transponder provides a strong radar reply 
and rapid idcmiflcalion for precision ETA's and no- 
delay clearances in high density control areas. 


Designed to the highest standards of performance, 
reliability and maintainability — proven by 
extensive airline evaluation — backed by the 
world's most experienced supplier of airlines 
communication and navigation equipment — Collins 
621A-2 is today's best buy in A'TC Transponders. 




COLLINS RADIO COMPANY 4 CEDAR RAPIDS. IOWA m DALLAS. TEXAS 4 BURBANK. CALIFORNIA 


Semantic Problems 

>\"itli the launching of the new major Aii Kurte/Wesliiighonsc program, semantic 
problems rear their heads. Some ARDC and Wcstingliouse officials believe the new 
approach is so radically diflerciit Ftom the edsHug electronic slate of dcvclopmciil 
that a fimdamciitallv new nuiiieuclature is needed. The term “molecular electronics'* 
is favored in some ARIXI circles to describe the new iirograiii. An abbreviated 
version is ''inolcctTonics.'' 

The question of a generic term to describe siicb "things’’ as the miniscule light- 
modulated oscilUtOT dcvelo|rcd bs >X'estii)gIioiise or the liny miltivibrator developed 
rcceiitls by Texas InstTiimcnls. |«ses a more controversial question. 'I'esas Instru- 
ments call its development ''semiconductor solid-ciicuitry." N'aro Manuf.ictnriiig 
Co. uses “iiitegiated mietn.eirciiitrs." But some ARDC and \%'cstinghoxisc officials 
object stroiiglv to anv term that includes “circuitry.'' 1'hev say this implies use of 
conventional intcrconiiccfcd cumpunents. 

'I'o convey the concept of electTonic functions being performed iiitcmally within a 
single blob of material, these officials prefer “monolithic block," or “functional 
block." Other possible suggestions include: ''Intrinsic iiticto.circuitrv.'’ “Intrinsic 
solid-circnitTy,'* or "electrinsic cirenitry." 


drawing process now in use. In addition, 
the scniiconductoi crystal comes nut in 
llic form of a thin ribbon of tire desired 
tliickness and ssidth, with surfaces that 
base optical flatness and n mirror flnisli. 
To produce a trairsistor it is oiilv neces- 
sary to create junctions by conventional 
allot' or diffusion process, athicli leads 
iuid slice off tlic transistors from fire 
ribbon. 

By wav of comparison, a scnriconduc- 
tor crvsial produced bv conventiona! 
technique comes out as a large gicnadc- 
sliaped ingot which must then be cut 


Cryfttal Ball 

Two years ago Aviation Week re- 
ported: “Revolution is brewing in the 
state of the electronic art, spimed bv 
the avionic demands of guided missiles, 
space vehicles and high-speed aircraft. 
... A complete micro-miniatuiizcd 
aiiiplifici mav consist of a multi-stage 
snlid-statc circuit in which scmicon* 

brget Ilian tinv present-day transistors" 
(.April 8. 1957, 'p. 86). 

Ill the intervening period has come 
increasing evidence to snbstantintc this 
prediction: The evjjioTab'vc-dcpositimi 
techniques of Servomcchanism.s. Inc. 
and Vato Manufacturing Co, lor i>rn- 
ducing integral mictn<itcuitrv (AW' Sept. 
JO. 1957, p. 70; Jimc 2. 1958, p. 64). 
More reccntlv. 'I'exas InstrnmcnLs has 
revealed siguilicant progress in develop* 
of integral solid-state cirenitrv 
(AW Mat. 50, p. 53). 

aw the Air Force’s Air Rescaich & 
Development Command lias awarded a 
mnltiniillion dollar contract to Westing, 
bouse Flectric to lanneh the most am* 
hitioiis program to date aimed at this 
rcvoUitionarv advance in the electronic 
t. Details of this new .ARDC program 
e lei-ealed tor the first time here. 


into slices about 0.1 in. thiclc. Tlrcii 
each slice must be diced into tiny 
rectangular bars, eacli of which must 
their lie lap|>cd and polislicd to acliievc 
required flat, polished surface before 
junctioii.s can be created and leads af- 
ta cited. 

W’estingitouse is closc-hp]xd about 
tlie dchiils of its new crvstai-grosving 
ptoce.ss. Company calls it "dendritic 
growth.’’ a name which comes from the 
htanchiiig tree-like figure produced in a 
mineral by a foreign substance such as 
in moss agate. 

W'estinghousc's Scniiconductor Diii- 
sion plans to use the irew dendritic 
crystal growth process to manufacture 
conventional transistors, but the new 
technique has many mote significant 
potentialities wltich companv officials 
will onlv hint at. for compctitii'c rca- 

One is the fabiicatian of complex 
multi-function semiconductors for per- 
forming sophisticated circuit tasks in 
Ait Force's molecular electronics pro- 
gram. 

During the initial vear of the Air 
l''orce program, W'estinghousc plans to 
develop eight different molecular elec- 
tronic elements wliich perforin func- 
tions of wideii' used conventiona] cir- 
cuits. These will include an audio am- 
plifier, a lideu amplifier and a niulti- 
librator. In addition, company scien- 
tists will explore some of the promising 
potentialities of its dendritic crystal 
growth process. 

During the subsequent year, the Ait 
I'nrcc schedule calls for W'estinghou.sc 
to hicklc a rcprcsciifatiie cross-section 
of aiionic equipments, across the fre- 
quency spectrum, according to Col. 
I.taiis- TTicse miglit include, for exam- 
ple. an infrared seeker, a data link re- 
ceiver. a ferret reconnaissance receiicr, 
a fliglit control sj'stcni and a lelemetry 
decoder. 

W'ithin the Air Force. W'riglit Air 
Dciclopmciit Center's Electronic Com- 



the 


RATE GYRO 

, , . three to four ounces in welgbt, 
this rugged unit has 0.5% linearity 
to half range, 2% to full range. 

NEW 
LOWER 
DAMPING 

, . . requiring NO HEATERS, with 
compensated damping 0-5 ± 0-5 
from -45’ to +210‘F; AND, on 
special prderfrom — 60'F to +210'F. 





the 



RATE GYRO 

. . . units on test exceed 
10,000 hours at ISO'F ambient, 
7,000 hours at 200‘F ambient. 



RATE GYRO 


For full information, write American. 
Stanoaro'. Military Prooucts Division 
100 Morse Street. Norwood. Mass. 


^^^vAMERicAW-^landard 
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A missile streaking through the sky ... a ship plowing through the ocean swells 
... a submarine gliding through the depths ... all guided with unerring accuracy 
by Autonetics’ inertial navigation systems. 

Twelve years ago development was under way on the first Autonetics’ inertial 
aulonavigator— a system to guide a supersonic missile to a distant target. 

Since then, refined versions of this system have shown remarkable capability 
for guidance over, on and untlcr the terrestrial surface in any craft, at any speed, 
under any conditions ... a significant advance in the state-of-the-art. 

It was an Autonetics’ autonavigalor that guided an aircraft on the first successful 
daylight cross-country flight by stellar-inertial autonavigation. Another version 

Inertial navigation 


easily passed the Navy’s exhaustive sea tests aboard the USS 
Compas.= Island in 19.57. And in 19-58. Autonetics’ sy.slems 
guided the USS Nautilus and Skate on their historic voyages 
under tlie polar ice. 

Today Autonetics is producing in quantity the systems to 
guide the Air Force’s Gam-77 missile. Its engineers are de- 
signing systems for America's Polaris-carrying subs and the 
Minuleinan intercontinental ballistic missile. Even more 
advanced systems will provide the accurate stellar-navigation 
data needed to guide man on his travels through Outer Space. 


But the imaginative engineering that brought inertial nav- 
igation so far. so fast, is only half the Autonetics’ story. New 
ideas had to be implemented by new manufacturing tech- 
niques. Many components of inertial autonavigators— gyro- 
scopes. accelerometers and computer elements— called for 
precision that was once impossible. Now Autonetics has pul 
it on the production line. 

These are the arhievemenls that have given here-and-now 
realily to inertial navigation ., .and have made Autonetics 
first in the field, 





“This G-E 5-Star Tube is one of thousands 
we’ve recommended and installed!” 


Let us pu( lliem in all critical sockets!' We make 
that request every day to our customers. Five-Star 
Tubes get our strong endorsement because we 
know how depetulable they are, and our experi- 
ence includes e\ery type of commercial plane — 
privaleIy-o«ncd; executive plane; or passenger or 
cargo airliner that may need emergency service. 
“Associated Radio enjoys a wide reputation for 
installations and repairs of electronic equipment, 
and General Electric 5-Star Tubes helped build 
our good name. Flyers know they can depend on 
these G-E tubes in every respect. They do the full 
electrical jobs they’re rated for: they outlast regu- 
lar receiving lubes by a substantial margin. 


“By recommending 5-Star Tubes, we serve the best 
interests of pilot and passengers — and cut plane 
maintenance costs as well. Reliable tubes keep 
planes in tlie air and out of the shop. Look at S-Star 
Tubes from any standpoint — increased flight 
safety, more hours in the air, fewer electronic re- 
pairs — and they more than pay for themselves!” 

Associated Radio’s experience echoes that of major 
airlines, who report the same benefits from 5-Star 
high-reliahility tubes. Your nearby G-E lube dis- 
tributor stocks these superior types. Phone him! 
Disiributor Sales, Electronic Components Division, 
General Electric Company, Owensboro, Kentucky. 


Tigress Is Our Most Important T^oduct 


GENERAL 



ELECTRIC 


poaents Labor.iton will licuil up Hie 
new program. Ilowcvcr, each of 
^^’ADC‘s cqiii]>mcnt lalionitories will 
appoint a rcprcsciitutive to a cominil- 
tcc wliich u’ill monitor the program 
and contribute ideas and problem areas 
for imestigafion. 

Much of the Ixisic research svill be 
carried rmt by Wcstiiighouse’s Research 
Laboratory. Materials Engineering 
iaiborators and Semiconductor Disi- 
sion. but the compiiny’s Air .Arm Divi- 
sion in Baltimore will bead ujj the pro- 
gram. This ssill assure the nca-s.saty 
cross-flow of information between 
equipment designers and researchers 
and keep the program oritnhxl hiward 
specific mission objectives. 

Coordination of rescareli and appli- 
cation effort also svould seem assured 
by the fact that W'c.stiiigliiiuse Rese.ircli 
laibonitory is nosv headed by Dr. S. W. 
I lens-aid svliii formerly w as general man- 
ager of Air .\rm Dis isiem. In his former 
position. Herw-ald was a staunch 
booster and one of the instigators of 
the company’s molecular electronics 
effort as the only long-range hope for 
eoping with mushroomiiig complcxits' of 
asionic equipment and need for greatly 
improsed rcluibilits-. 

Model Shop 

,\ir .Arm already has set up in its 
Haitimnrc lie.ulqiuirtets a Solid-State 
Ads-aiiccd Doelopment Laboratory, 
imder Dr. Gene Strull. It will sene 
as a mode! shop for fabricating samples 
of molecular electronics to meet special 
Air \tin equipment applications. The 
new laboratory prosidcs a bridge bc- 
hscen the basic research effort Ixing 
carried out in Pittsburgh and the hard- 
ware iwrsonnel in Baltimore. OrBaiii- 
carion.ilb, the laboratory is part of the 
U’estiiighouse Semiconductor Disision 
at A'ounguood, Pa., but is Incited in 
Raltiiiiorc “hecniisc we want to put the 
clcsicc designer in a systems environ- 
ment.” Dr. Strull says. 

Dr. Strull and his small staff of sci- 
entists mix freely svitli Air Ann hard- 
ware designers to learn what cons’cti- 
tioiial circuits arc being designed whose 
function might be performed by a sin- 
gle multi-function semiconductor and 
to in turn educate equipment designets 
as to some of tlie nosci molectroiiic 
functinns that can be created. 

llic laboratory lias been in operation 
for about five months, and i.s equijipcd 
to fabricate semiconductor desices us- 
ing crystals produced by Semiconductor 
Disision. liic light-modulated oscilla- 
tor demonstrated by Col. Lesvis w.is 
produced bs' the Baltimore laboratory. 
One of it.s current efforts is a tiny soli3- 
state tap-switch, or cmnimibitor. with 
no moling parts which c.m switch a 
‘■entral connection to any one of many 
output connections through applicitioti 
of suitable voltages which create inter- 


GUIDANCE SYSTEM? 


ANALOe DATA TRANSLATED 



INTO CODED SI6NALS THROUGH 

NORDEN DIGITAL CONVERTERS 


Digital Converters are small, rugged precision instruments 
for translating analog mechanical information into digital 
electrical representation. Outstanding in the Norden line of 
Converters is the new V-Diac Shaft Position Encoder. Its 
V-disc and straight-line brush arrangement is a refinement 
of the familiar V-brush logic, giving superior control of 
assembly tolerances and switching angle tolerances. Tracking 
wear is reduced ; signals are clearer. It offers precision and 
reliability, largest capacity in the smallest size (size 18 
synchro mount), increased service life, serial or parallel 
readout, and clockwise or counterclockwise operation , . . 
all backed by Norden's engineering excellence and modem 
production facilities. Call TRinity 4-6721 or write for 
complete technical data or engineering consultation. 


•**/;*• 

'NORDEN ’ Division of United Aircraft Corporatio 

f 

Milford V Department, Wiley Street, Milford, Connecticut 
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CABLE 

WIRE LEADS 


by HCm^RD E. PE><DERGAST 


Mdvntlifling eirrnUH 
ami meoling mil-uppi-H 



COLOR COOINS of I 


turers. The ten stsiidai-d colors are 
black, bi-own, i-ed, orange, yellow, 
green, blue, violet, slate, and white. 

2, Helical airipinn over coior^oded 
insulation olfers an almost un- 
limited number of color combina- 


so goqd^on such high tem|ieiature 

tetraduoroethyleiie as on vinyls. 
However, in the ease of tetra- 
fluoroethylene Rex offers a perma- 
nent, color code by literally 
extruding the colored stripe into 
the insulation. Because of the many 
possible combinations of stripes. 


2 of cables 




identification and in matching wiies 
and cables to military specifications 
is yours for the asking. For an early 
get-together or further information. 




EX Corporation 


WEST ACTON, MASS. — COIoniol 3 .7«1 
liisululea\VireX:<kil.lc • MiUpe.- W ira 


Molectronic Engineering 

Design oi niolcciilar clcctioiiics will 
iieiv breeds of clccttonic engineers^ ac- 
hy inathciiiaticuins and solid^totc phys- 





caii be achieved tbioiigh applicutiuii of 
this knowledge. 


iial electric fields within the semicon- 
ductor crystal. 

Air Arm also has set up a Molecular 
System Design group, under Dr. A. W. 
MeCourt whoso task is to look at mili- 
tary missions, determine what fiuictions 
are required to ptTforin tlicni. \Vith 
the function defined, the "topograpliv" 
of a solid-state device which will per- 
form the specified fimctioii is then 
worked out, then a simple is fahrieatwl 
ill the Solid-State .Advanced Develop- 
ment Laboratory. Sample is then eiahi- 
ated to see if it performs required func- 
tion and is modified as necessary. 

Although the miniscule size of molec- 
ular electronics is one of its obvious 
.advantages, some of the less obv ious by- 
products may prove even more impor- 
tant, Dr. llcrwald points out. l ot ex- 
ample. bulk of the power consumed in 
most conventional circuits, which must 
then be dissipated as heat, performs no 
reallv useful function, I'his is pattic- 
iilurly true of control and computex cir- 
cuits. It is somewhat analagous to buv- 
ing a hardware store in order to gam 

By making use of electric fields, 
cliatgcs and spins on the atomic and 
molecular level, many functions can be 
performed with but a tiny fr.iction nf 
the electric power now required, grcatlv 
casing the joint problem of generating 
electric power and dissipating heat in 
satellites and space vehicles. 


But possibly the most .significant gain 
from molecular electronics may come 
ftoni vastly improved reliability. By re- 
placing the multitude of separate com- 
ponents with a single solid-state device 
that performs the same function, the 
over-all system reliability should go up 
sharply. TTiis is not only because of the 
fewer components, but because of the 
corresponding reduction in number of 
soldered connections, each a major cause 
of unreliability. 

In addition, the use of redundant cir- 
cuit functions becomes feasible with the 
vast reduction in size, weight and power 
consumption offered through molecular 
clcctroihcs- 

CompatibleOmnirange 
Cuts Beam Scalloping 

New York-Dopplct-VOR, new com- 
patible omnirange developed by Servo 
Cops, of America (AW April 6, p. 37) 
which largely eliminates beam scallop- 
ing in wooded and mountainous .nreas. 
will make it possible to obt.iin twice as 
manv stations in the radio spectrum as- 
signed fur short-range navigation aids. 

New tvpe VOR, which can be used 
by exi.stihg airborne navigation receiv- 
ers without any modification, is a single 
sideband system which requites only 
50 kc. instead of the 100 tc. channel 
separation required for conventional 
omnirange transmitters. 

Other features cited bv Servo Corp.; 

• More channels; Doppler-VOR is a 
single sideband system which requites 
only half of the 100 kc. bandwidth 
used by conventional VOR stations, 
should therefore permit twice as many 
stations in same frequency spectrum. 

• Poor Man's DME; Addition of sim- 
ple voltmeter, suitably calibrated, am 
enable a lightplane pilot to determine 
elevation angle between airplane and 
station. Tliis, in combination with 
knowledge of the airplane’s barometric 
altitude, makes it possible to compute 
the airctaft's distance from the station. 
It also enables a lightplane without con- 
ventional distance measuring equipment 
to orbit at a fixed distance and altitude 
from the ground station for stacking 
]Mirposcs- 

• Ground-speed determination: Bv 

measuring time required for aircraft to 
fly from one preselected elevation angle 
over the station to the same angle on the 
opposite side, lightplane pilot am de- 
termine his approximate ground speed. 

'I’he now type VOR is an outgrowth 
of extensive Servo Corp. work in 
Doppler direction finders for military 
applications. Basic concept is credited 
to the company’s Paul C. llansel. Origi- 
nal suggestion for making the new om- 
nirange compatible with all existing 
airborne VOR receivers came from 
Harry Davis, technical director of the 
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Perception 

Looking for an electronics organization with an Intuitive grasp 
of your requirements? Consider BJ Electronics’ decade of ex- 
perience gained in successful development of such diverse 
products as: Vibrotron transducers and accelerometers, radio- 
frequency test instrumentation, atmospheric sounding rackets, 
mobile radar test vans and Northam miniature magnetic tape 
recorders- Here's a well-equipped, highly creative engineering 
team able to fulfill your specifications without losing time or 
sacrificing quality. Consider your problems, then... consider 
our perceptive ability to solve them! r-t^ Write (or facilities 
brochure. BJ Electronics, Borg-Warner Corporation, 33QD New- 
port Boulevard, Santa Ana, California. 


M 


AVIATION WEEK. Apr 


7. I95P 




AMPEX increases 


signal/noise 

ratio 


A real challenge to magnetic- 
tape Bensitivity comes with fre- 
quency-multiplexed data. It is 
here that the tape’s signal -to - 

failure. The high levels of occa^ 

up modulation noise between 
channels and seriously affect sig- 
nal output. 

Ampex meets this challenge by 
minimising tape noise. Painstak- 
ing care in coating composition 
and thickness, plus the exclusive 
Ferro-Sheen process, gives Am- 

pletely uniform, hard, smooth 
surface that tangibly increases 

Ampex Instrumentation Tape of- 
fers other critical improvements, 
too, A high degree of linearity in 
its anhysteretic induction output 
greatly reduces signal distortion, 
further enhancing the signal-to- 


Ampex Instrumentation Tape is 
available on hubs, NAB-type or 
die-cast magnesium-alloy Preci- 
sion Reels. Widths of >4". hi' 
and 1" are standard on either 
Mylar* or acetate base, in the fol- 
lowing lengths, reel diameters, 
and base thicknesses: 


IHPEK STtNDtill 1IPE lEHSIHS (fiitl 



For complete tpeei/ioationt or 
additional tape Hterature, lerits 


AMPEX 

MAGNETIC TAPE 



Rome .\ir ncvchipmcnt Cciik',. .\ 
convcnliimal VOR grciimd .'.t.itimi 
tmiisniifs a lO csclc-pct-sccond ampli- 
tuck nioeliilatccl saiiabtc-pliiisc signal 
which is conipiirccl ni'tli a ?0 cps. Etc- 

a iiciict' niodiilatccl reference signal in 
ic aithomc tccciscr t« determine air- 
plane Irciiring to the ground station. In 
tire ness- Di>p|dcr-\'OR, these two func- 
tions arc interchanged with tlic nmpli- 
tiidc-inodnlitcd signal setsing as the 
reference and the trequencs-modnlntcd 
signal sets ing as the siiriahle-phasc ref- 
erence whielt indicates airplane heating 

nopplcr-\'()R tct|iiircs mote elab- 
orate antenna installation tlian conven- 
tional omnirange. Installation tested by 
I'.\A tised an array of 50 loop antennas 
cqualls' spaced around the petiplicry of 
a -14 ^t. diameter circle. Kacls antenna 
is successively excited by means of n 
commutator ssith single sidelrand Rl'' 
energy sshich is 9.9(i0 cps. Iiiglier tlian 
tlie carrier frequency, producing the ef- 
fect of a single antenna on a 22-fl. arm, 
rotating at a speed of 1.800 rpm. 

I'his rotation produces a Doppler 
shift of 4S0 qjs,, corresponding to the 
480 cps. fteqncncs' modulation desia- 
tion of the 9,9(i0 cps. siibcarrier cin- 
plosed in a conscntional \'OR station. 

Because the frequency nsoclulation is 
prodnad by Doppler shift due to ap- 
parent rotation of the ground slation 
antenna, the K\l desiation (mixlulation 
magnitude) ssill change as the sertical 
angle lictsscen airplane and ground sta- 
tion changes. It ssill be ;i maximum 
sslien the aircraft is out at long range 
and or low altitude, and a minimum 
svhen airplane is directls user station. 

This has no adverse effect on air- 
borne reeviscr determination of \'OR 
bearing. Serso Corp. says, and makes 
if possible to rlctennme the serti- 
cal angle betsseen airplane and the 
ground station svith an accuracs' of ap- 
proximate!) 15 deg, at angles above 15 



World's Smallest Lamp 

Tiny indicating lamp, measuring mils 0,05 
in. ill diameter by 0.1 in. long, develnped hv 
Army's I)iamond Oidmiiice I'n/i- l.abota- 
lory, comnmes unis 40 imi. current at U 

flip-flop position indicator {,\h\ {au. 12, )i. 
67(. 


rlsg, bv means of a siiitabls' eaUbrated 
soltiiieter connectul across the airborne 
receiser’.s l-'M defector. Voltmeter is ad- 
justed for niaxiimim reading sshen VOR 
station is on the radio horizon. W'bcn 

the voltnicter reads 71 % of full scale, 
for example, angle lietsseen airplane and 
station is 45 deg., or 60 dc^. when meter 
reads b.alf-scale. 

I 'Winfir’ ■ ^ 

4^ FILTER CENTER ^ 

' sOOOtlOi ■ 

► Tubes Vs. Transistors— Recent action 
bs' ciglit leading sacumn tube manufac- 
turers in forming an Electron Tube 
Infoniiation Council to encourage 
equipment designers to use tubes 
"where they offer superior properties'’ 
over transistors, may he a case of lock- 
ing the bam door after tlie horse is 
stolen. Nearly four scats ago, .in 
Aviation Wi;i:k siirvcv of major asion- 
ics niannf.icturcrs rescaled that solid- 
state desiccs alrcads bad replaced tubes 
in 22% of the sockets of equipment 
tlien under dcselopment and tliat fig- 
ure ss'ss expected to rise to 50% by 
1957. Receiving tube sales for 1958 
sverc dossil 15% from the prcsioiis year, 
wliile transistor sales were 64% higher 
than in 1957, in tcmis of number of 
units sold. 


► Voice of Experience— Unman soicc 
that automatically svarns pilot of cock- 
])it einctgeiicies. tells him specifically 
ss'hat is wrong and svhat action to take, 
mas’ replarc the blinking lights and 
rancons horn nosv used to indicate an 
vinergencs' situation. Automatic s'oice 
svnrning svstcni under cs-.iluation at 
W'right -\ir Dcselupmcnt Center con- 
sists of 12 prerecorded biped messages 
Kicli of 15 sec. duration. Typical mes- 
s.lge in event of engine fire might be 
as follosvs; "hire . . . l-'ite in ruimhcr 
three engine . . . Clicck engine opera- 
tion to serifs- if fire is present . . - 
J'oatlier munber tlirec engine . . - Bull 
miinher three engine fluid sliiit-off han- 
dle . . . Pull number tlirce engine fire 
cxtingiii.slicr.’’ Idea ss-as conecis-ed bs- 
Jolm W. 'I'ct-garden of WADC's Aeni- 
nautical Accessories Laborators. Pro- 
totspe equipment svas constructed by 
Nortlirop’s Nortronics Disisioo. 


► New- I'ypc Transistors Coming— 
Watcli for tlie semiconductor industry 
to bring out a family of nesv very- liigh 
temperature transistors and diodes, ca- 
pable of opcr.iting at tcmpcn.iturcs up 
to 400C, made of indium phosphide 
and g.illiuin arsenide. Texas Iiistrn- 
nients, first to hit the market with 
silicon tr.msistors sescral years ago. al- 
leads- has announced a galiiinn arsenide 
diode for operation at 525C (AW Mar. 
30, p. 33). Nesv semiconductor mate- 
rials arc expected to yield transistors 
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When the Natiooal Aeronauiics and 
Space Administration awarded the 
prime contract for Man-In-Space to 
McDonnell Aircraft Corporation of St. 
Louis, McDonnell specified that the 
escape rocket on the passenger capsule 
must have a reliability factor of -99S>?f- 
That is quite a challenge; but the 
Advanced Concepts Division of Grand 
Central Rocket Company sv-as ready: 
its proposal was accepted. 

■Where high-energy, high-perform- 
ance solid propellant rockets are in- 
volved Grand Central is accustomed to 


A 

.999 Reliability Factor 
in 

Solid Rocket Insurance! 


challenges and the Project Mebci'ry 
, escape rocket -will be ready, qualified 
and delivered when it is needed. It will 
head an impressive list of past accom- 
' plishments, such as-our recognized 

ecnicribiirions to such programs- as. 

. - Nike'-Zeus, the Jupiter C Explorers, 

' ^ ~ Project Vanguard, the Dart and others. 

WuM 

' ' Grand Central 

I’”' 




PROOFED? 





Thanks to the special materials and construction of improved Ketay 
synchros, the moisture-resistance standards of Mil Spec 20708 
(superseding all previous specifications) can be met or exceeded. 

Many of these special materials and design features are exclusive with 
Ketay . . . the only source currently manufacturing and shipping a 
wide range of the new Mil-type synchros. 

Stainless steel housing, shafts, and bearings . . . stators potted in 
anti-fungus epoxy resin , . , hermetically sealed windings . . . 
thru-bore construction for fewer parts and less space where moisture 
can collect . . . these and a variety of other Ketay features all give 
extra protection against moisture damage. 

For high performance and dependability, despite extremes of 
humidity and temperature, specify Ketay synchros and other 
precision components, available in production quantities in sizes 
from 8 to 23. Sixty cycles per second units are available as small 
as size 16. Units one or more sizes smaller and lighter than previously 
required can often be used, because of Ketay's superior accuracy. 
Units of 3' and 2' accuracy are available for immediate delivery. 
Ketay engineers are working with manufacturers whose prototype 
systems have unusual environmental and accuracy requirements. 

Call or write for help in solving your special problems. 




* NORDEN 


Division of United Aircraft Corporation 


KETAY 


DEPARTMENT. Commack, Long Island, N.Y. 



Klystron Tube 


Suiier-power klystcan tube for pulsed ladar 
iLW at l.-baii<l lias been siicccsfull) tested 
jt |icak (lowers of 15 mw. with 22i 

which developed new tube, says it is de- 
veloping other models with higher poucr 
ratings and increased bandwidth. 


with frequency response which is better 
than silicon, but probably not as good 
as germanium. Silicon carbide semi- 
conductors, capable of operating at 
500C or higher, appear to be sHl! in 
the future, although diodes of the new 
material are nearly reirdy for the market. 

► Signed On Dotted Line— Major com 
tract awards recenth’ announced hy a\ i- 
iinics mamif.ictiirers inclndc: 

• Mclpar will design niicrowiivc an- 
lennas for Project Mercury manned 
satellite, under subcontract from Col- 
lin.s Radio which holds avionics system 
subcontract fram McDonnell Airaaft. 
which is developing the Project Mcr. 
curv manned space cipsulc. 

• Speny Phoenix Co.. Phoenix. Ativ... 
contract for S7.5 million from Air I’'ntcc 
for remote guidance and control syx- 
lenis for pilotless QI'-,S0 jet drones. 

• Laboratory for Elecftonics. Inc., Dos. 
ton, letter contract for S3.6 million for 
AN/APN-105 Doppler navigator sys- 
tems. I'inal definitive contract is ex- 
pected to l>e more than S18 million. 

• Beckman Instmiiicnts, lire., S291.00D 
contract from Bendix .Aviation for 
data handling systems to be incorpo- 
rated in automatic check-out equipment 
for Talos missile. 

• Motorola, Militarv Electronics Divi- 
sion. Phoenix. Ariz., 5280,000 from 
Space Technologv Laboratories for ad- 
vanced telemetry receiver emploviiig 
pliiisc-lock Icchniqiics- 

• Collins Radio Co., Cedar Rapids, 
lovv.i, order for S8.-I million from Ma- 
rine Corps for AK/TRC-7S single sick 
band systems tor tactie.il field use. 



Here is a man you should know 

he'sa delavan fuel injector specialist 


His n.amc is Roger ^V, Tate. He did Ills doctoral research in the field of pressure 
atomizalion at the University of Wisconsin, has taught re.vdion kinetics, and 
worked on process improvements for petroleum refining. 

Dr. Tate is Director of Rc.search at Deluvan. He ha.s developed many atomizing 
devices and uniquely accurate test equipment for Delavaii. He is widely known 
for his research on .spr.iy analy sis and fuel injection. 

Specialized talent like Dr. Tates is the main reason for DelavaiTs leadership in 
fuel injection. If fluid metering and atomization are part of your product, take 
advantage of Deiavans specialized experience imd ability to deliver aircr.aft 
rjuality. Send specific-ations to the address below for free recommendations. 
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Honeywell puts 

ma.n in space 
-at zero altitude 


Advanced space environment simulator will isolate 
two men in Honeywell-controlled space flight 
environment during unprecedented 30-day test 


A : ANOTHER Step toward man’s conquest of 
space, Honeywell will provide the USAF 
School of Aviation Medicine with an environment 
simulator for use in researching human reaction 
to isolation in space. The test capsule developed 
by Honeywell will hold two men and all the life- 
sustaining materials they need for 720 hours. It 
provides a completely self-sufficient environ- 
ment contained in a 12- x 6- x 5-foot package. 
When man travels space, the air he breathes, the 
food he eats, temperature control, waste disposal, 
and all other basic elements must be precisely 
planned and controlled. This poses intricate 
problems involving toxic gas, filtration, oxygen, 
lighting, and many others. In solving them 
Honeywell utilizes advanced engineering tech- 
niques developed duting more than 70 years of 
leadership in environmental control. 

Honeywell Capability 

Human environment, however, is only one of 
many fields in which Honeywell can demonstrate 
space-flight capability. For example: Guidance 
and Slabilizalion. Honeywell's reference system 


is a remarkably accurate means of missile guid- 
ance and control proved in actual applications. 
Flight Control. Honeywell has more experience 
in the field of flight control than any other com- 
pany. Proved systems include autopilots, re- 
action controls, jet vane controls, thrust vector 
controls and automatic landing systems. Data 
Processing. Honeywell Capability includes sens- 
ing, recording, transmitting and interpreting. 
Gromid Handling. Some of the most extensive 
and complex work done by Honeywell in the 
missile field concerns the development and oper- 
ation of test and checkout equipment. Tliis work 
includes depot overhaul and maintenance equips 
ment, base level overhaul and maintenance 
equipment, and launch site checkout equip- 
ment. Additional Honeywell experience includes 
instruments, auxiliary airborne power systems 
and research into human factors, both biochemi- 
cal and psychological. 

If you have a problem in the design of systems 
or components in the field of space flight, call or 
write Honeywell, Military Products Group, 2753 
Fourth Ave., South, Minneapolis 8, Minnesota. 



Two-man hermetically-sealed 
space cabin simuJator. The basic cham- 
ber of the simulator will contain equipment that would 
be found in actual space flight. Oxygen, carbon-di- 
oxide, toxic gases, temperature and humidity are con- 
stantly and individually sensed and compared to a set 
value. When safety limits ate exceeded an error signal 
is amplified and corrective action is automatically be- 
gun. A sufficient water supply and facilities to insure 
personal cleanlines.s will be provided. Ample storage 
facilities for nonperishable foodstuffs will be provided 
foi the 30-day isolation. 


Honeywell 




AERONAUTICAL ENGINEERING 



ROYAL SWEDISH AIR FORCE \tk. SO Ilimtccs of the 18th Fightci Day \S'in| at Tiilllngc lake nif in :i scramble o\ec ttces sur- 
rounding field, 16 mi. south of Stockholm. Wing comprises three flying squadrons; letter on tail identifies aircraft witliin a squadron. 


Siredixh Air Defense, Part I: 


Swedish Planes Stand Alert Below Ground 


By David A. Anderton 

Air Base F18, Sweden— Pilots and 
plants of tile Royal Swedish ,^ir I'’orce 
stand alerts in the underground hangars 
blasted out of the deqj strata of solid 
granite here. 

'litis Rise, partly buried under the 
rolling land near Tuilingc. 16 mi. south 
of Stoekholni, is home for the 18th 
Day I'ighter U'ing (Kungl. Sbdertijms 
riygflottilj). 'litis unit and the 8th Dl'" 
\\’ing. stationed at Barkirbv, are as- 
signed to the air defense of Stockholni. 
Both are equipped with Hawker Hunter 
Mk. 50 interceptors bought front 
Britain a few years ago, and now re- 
armed with American Sidewinder in- 
frared homing missiles. 

Deep under the trec-co\crcd con- 
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magnesium: 



a comparison: 

4 ^AGNISI&XXJIML A.LLOVS 
fox* eleva.ted 
texiiipexra.tu.xre sexrv'ice 


Name your weapon— Jupiter C, Polaris. 
Talos. Discoverer, Falcon or Bomarc. 
All make extensive use of elevated 
temperature magnesium alloys. Im- 
proved resistance to creep, increased 
stiffness and strength and exceptional 
shop characteristics are the long suit 
of these materials. At elevated tem- 
peratures they maintain a high ratio of 
fatigue strength to static strength. 
(About the same ratio as standard mag- 
nesium alloys at room temperature.) 


A wide variety of elevoted temperature alloys extends the 
use of lightweight mognesium into the critical 300 -800 F. 
temperoture range. 


SHEET AND PLATE 

Alloys HK3IA and HM2IA have been 
widely used for many different parts 
in missiles, rockets and aircraft. Some 
of the most common applications in- 
clude body skins, engine air inlets and 
ducts, nose cowlings and cones, external 
and tnternal skins on control surfaces. 
HK3IA extends the usefulness of light- 


72 




weight magnesium to a temperature of 
50n'F. and above. HM2IA withstands 
temperatures up to 700'F. and higher 
for short time periods. And it exhibits 
bolter creep resistance above 350’F. 
and better static properties above 
5S0°F.. than does HK3IA. 
FORGINGS 

At operating temperatures up to 
800-F., HM2IA offers excellent me- 
chanical properties, optimum creep 
resistance. HK3IA has better room 
and elevated temperature properties up 
to 400 F. Both have good forgeability, 


CASTINGS 

Engine air inlets and ducts and hous- 
ings for electronic guidance systems 
arc examples of the many applications 
of cast magnesium alloys HK31A and 
EZ33A, EZ33A has good general 
properties in the 3SO'-50O°F. range. 
HK3IA is recommended up to 700°F. 
and above. Components of military sys- 
tems weighing as much as 105 lbs. 
have been cast in one piece with 
HK31A. A new elevated temperature 
alloy for die casting is now in develop- 
ment and will soon be available, 


EXTRUSIONS 

Alloy HM31A has pul the many bene- 
hls of elevated temperature magnesium 
into extrusion form. This alloy is used 
as ribs and horizontals in missile 
bodies, instrumentation booms and 
external tunnel fairings for wiring and 
plumbing, etc. HM3IA maintains high 
elastic modulus, excellent creep resist- 
ance and strength at elevated tempera- 
tures, Elevated temperature exposure 
at 600 F. for 1,000 hours causes no 
change in room temperature properties 
and only a slight drop in creep strength. 


EI.EVATEI> TEAIPXIIIA.T'CJRE 
MAGNESIUM 
EXCELS IN PRODUCTION 


The elevated temperature alloys possess 
the best welding characteristics of all 
magnesium alloys. Arc welded joints 
can be easily made and welding com- 
patibility of magnesium alloys is ex- 
cellent. For example. HK31A sheet 
can be welded to HM31A extrusions. 
Weld efficiencies at room temperature 
range from 70% to 80%. At tempera- 
lures above 400'F„ HK3IA has a weld 
efficiency of 100%. The same goes 
for HM2IA above 500'F. In general, 
preheating and stress relieving are un- 
necessary with these alloys. They can 
be readily spot welded and are not 
subject to cracking. 

Machining operations can be carried 
out at extremely high speeds, with 
heavier depths of cut and higher rates 
of feed than are possible with other 
metals. All chemical treatments used 
to finish standard magnesium alloys are 



MAGNESIUM ALLOYS FOR 
ELEVATED TEMPERATURE 
APPLICATIONS 


HM2)A 

FORGINGS 
CAS., NOS 

EXTRUSIONS HM3IA 
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For the Aviation Industry , . . 

the big insulation news for 1959 is 

Johns-Manville Fiber Glass 


With L*0*F Class Fibers Company 
(oitiiiiR the Johns-Manville family, your 
J-M representative can now supply 
numerous fiber ghiss inalerial.s for ther- 
mal ami ncoustieal insulation in aircraft, 
for pre-fobricolod insuiotions — the iip- 
to-the-miiiuti* viiKiiieeriiiir ami i^rraiiielion 
faellilies of the iirwlj- aei|iiiri(l J-M plaiil 

Backed bj- advanted researeh and ctartiiie 
with mir own hitth-ciuality inMiIating nta- 
leiial.c, the modern J-M inaeiiinery and 
skilled personnel can help j'oii meet i>to- 
diiction seliediiles at lowest unit east. Typi- 
cal operations inchide: complete!)' formed 
metallic iaekett-d components; preformed 
insulation jsanels; blankets with iiuu-nictal- 


lie t overinc such as coaled irlas.s elolli and 
plastic* films. 

For high, medium ond low iamperatwres 

—a eomplclc line tif Tiiermfi-Jet insniations 

300(1 F. Ihilk nr felled .\f/ero-()(Mr/:S- 

llu'rmal-resistanee-t<i-weiKht ratio— for 

3(M)0 F inlennitteiil. Gliiss Micn>~FilK'rs— 
in same frsmis — fr>r service up Id 1(XK) F 
(1500 F ill some casc-s). Lower cost l/n- 
homU'tl H Fihen, appriaiehiiiR the 1000 F 
limit, work well veitli ihe ahiwe as a sec- 
ond or third stage in "lireakiiig clown'* 
estreme temperature differentials. 

For aircraft noise-reduction —a complete 


line of J-M Cinislie-Airc Rlxr glass insula- 
tions. pre-fiilirlcsited into lK*tsvern-frann* 
and over-frame blankets — laminated, 
iinilled nr tufted, witli a wide selection of 
faeings, septums and fa.sleners. 

!n the aviation iudlisti)'. as in itiaiiy 
Olliers, buyers of fiber glass products 
w ill now l>e sers ed by an eiilarjted staff 
of J-M sales and teclniical peisornel 
operating out of 56 sales olfites . . . Ijy 
e.\jjunded distnbution facilities . . . by 
the addition of 7 .strategically located 
plants and by (-ipiinded researcb nncl 
dcvcloiiinent of fiber glass products. 
Call your J-M rc*prcscntati\'e or write to 
Johns-MmiWlle. Box 14. New York 16, 
N. V. hi Canada, Port Credit. Out. 


Johns-Manville Sj31 


tours arc hangars and slitips, fanning 
out in long galleries, like lingers on a 
distorted hand, from he-avj doors at the 
feet of shallow ramps coming down 
fioin F18’s taxiways. 

Ranged in tows inside, fueled and 
armed and read)' to fight, are the dark 
green and gray Hunters bearing the 
three golden crowns of Sweden on their 
wings and fuselages. Off in side gal- 
leries arc spates, weapons, ammuni- 
tion and a Hunter or two under inainte- 

hour of the Hunters are lined up 
behind the blast-proof door that shuts 
off the tunneled hangars from the out- 
side world, l owing gear is attadicd to 
their nosewheels, and a jeep is hooked 
to the first in line. Other semielcs stand 
al the side of the hangars ready to tow 
the next planes in line. 'I'his will be the 
first flight to scramble from this en- 

W'lien the alarm rings, ground crews 
run for the vehicles, move the first 
Hunter toward the opening door, and 
Iiouk up on the next plane in line. 
Pilots burst from the passagewav com- 
ing from the ready room and hit the 
plane ladders at a run from one side, 
their Crew chiefs springing to the steps 
on the other side. 

Check List 

They call off the takeoff check list 
while the plane is being towed uiit of 
the door and onto the tamp. The 
crenv chief inspects harness, mask and 
other personal gear, finishes liis list and 
jumps off. '11k pilot punches the en- 
gine starter biiflon and the Rolls-Royce 
Avon starts a whine that grosvs to a 
shriek as the plane and its tow vehicle 
mount the ramp. 

Behind them is another Hunter and 
a third and fourth, the distance be- 
tween theiri on the order of 100 ft. AH 
will have theit engines running before 
the)' arc clear of the rarnp, and then 
the tow vehicles will break loose and 
streak up the taxiway ahead of the 
Iloiiters, turning off at the first oppor- 
tunity and heading back to pick up the 
i.e-xt flight- 

W’ithin a matter of a minute or so, 
the first flight of four is lined up and 
ready to take off. Ilicy scr.iinbic in 
pairs, the Hunter.) clawing for altitude 
at the end of the 2,000-ineter strip, 
hurtling up and o\ er the tall evergreens 
that surround the nmway. 

This is the alcrt-and-seraniblc pattern 
typical of the units bas(Ki bcnc.ith the 
surface of the tiee-cosered earth of 
southern Sweden. 

This underground base at 1*18, like 
others scattered through Sweden, like 
air raid shelters in sciutliern cities, and 
like portions of the Saab .-Aircraft Co.'s 
plant at LinkSping (AW Mar. 11, 1958, 
p. 64), was designed on the basis of 
early knowledge about the effects of nu- 




THREE IDLE HUNTERS stand by taxiway at F18 in shrouds to keep ice off surfaces and to 
cammifiage the planes. Snowfall serves as naintal camouflage for the installation. 


TANK 


TRUCK tepienishes fueling points, roplacing fuel drawn by aircraft after 
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Now 4 CHR High Temperature TEFLON^Tapes 



Pressure-Sensitive TEFLON Tapes 

easy to apply in both electrical 

and mechanical applications 

The electrical uses of Temp-R -Tape include slot lining, inter- 
layer and interphase insulation, harness bundling, wrapping 
for microwave components, transformer coils, capacitors 
and high voltage cables, etc. 

As a low friction, non-stick facing, Temp-R-Tape applica- 
tions range from facings for film guides in sensitive eiec- 
tronic instruments to the facing for heat seaiing bars, 
forming dies, chutes, guide rails, etc. 

Chemical resistant facing applications inciude masking 
tape in high temperature dipping operations. 

All four of these pressure-sensitive Teflon tapes are avail- 
able from stock in rolls and in sheet form. In addition to 
Teflon tapes, CHR also makes a fiberglass tape with ther- 
mal curing, pressure-sensitive silicone adhesive (Temp-R- 
Tape GV) and silicone rubber coated fiberglass tape with 
thermal curing, pressure-sensitive silicone adhesive (Temp- 
R-Tape SGV). 

FREE SAMPLES and folder — write, phone or use inquiry service. 


— —100°F to 500'‘F applications 

— Class H and Class C insulation 

— Non-stick and low friction facing 

— Chemical resistant facing 

TEMP-R-TAPE T is a .006“ pressure-sensitive 
Teflon tape with -lOO’F to 400°F (-70*C to 
200’C) temperature range. It has high dielec- 
tric strength, low power factor, negligible mois- 
ture absorption, high elongation, is non-corrosive 
and non-contaminating. Meets Class H Temper- 
ature requirements. 


TEMP-R-TAPE TH is a .013" pressure-sensitive 
Teflon tape with — lOO'F to 400‘F temperature 
range. It is similar to Temp-R-Tape T except 
that it is made of .010" Teflon film to which 
.003" silicone polymer adhesive has been added, 
Often used where a single, thicker dielectric 
bamier is desired or where a more rigid, abra- 
sion resistant wrap is required. 


TEMP-R-TAPE C is a .002" pressure-sensitive, 
thermal curing Teflon tape with — lOO’F to 
500*F temperature range. It is made with a cast 
Teflon film which provides dielectric strength 
(2750 v/m) higher than any other type of Teflon 
film. When cured in place, it will operate at tem- 
peratures up to 500’F and will withstand much 
higher temperatures for short periods. Meets 
Class H and Class C temperature requirements, 


TEMP-fi-TAPE TGV is a thermal curing, pressure- 
sensitive Teflon impregnated fiberglass tape with 
— lOO'F to 500’F temperature range. Although 
it is used extensively for mechanical and elec- 
trical applications, its dielectric strength is 
lower than other Temp-R-Tapes. 


COHRIastic Aircraft Products — .4 ir/rame 
and tngine seals, firewall seals, coaled fabrics 
and duels 

COHRIastic Silicone Rubber Producls^-- 

Temp-R-Tapes — Pressure sensitive, iherma. 

curing Teflon and silicone tapes 

Allied Products — COHRIastic silicon, 



CONNECTICUT HARD RUBBER COMPANY 


Main Office; New Haven 9, Connecticut 



TOW vehicles ate used to liaul aircraft out of hangars and np lamp until engines arc started. 


clear weapons. Kirst of Mic bases went 
underground about 1 1 years ago. 

In contrast, coiistniction for a simi- 
lar tv’pe of underground base, to bouse 
a combat operation center for Nortli 
American -Air Defense Conimand, will 
St.irt this coming July. 

No major centers or bases in the 
United States are currently under- 
ground. although there is growing reali- 
zation of the need. 

These bases were designed when only 
consentional nuclear weapons were the 
threat; the hsdtogcn-bnnib hammer 
was vet to be demonstrated. But con- 
sersatism in tlie basic planning has txiid 
off; Swedish engineering esperts beliesc 
the bases are proof .igainst anything but 
a ne.ir hydrogen-bomb hit or a heavy 

In addition to the obvious defensive 
protection of a figliter base or a ground 
control center, these underground build- 
ings serve practical, essential purposes 
in a country where winter is as much 
an cnemv as any strike force out of the 
East. 



Underground there is no ice on the 
apron, no biting wind, no freezing 
cold. 

Camouflage of an air base, one of 
the most diflimlt tasks facing military 
engineers, is somewhat simplified by an 
underground layout. The runways still 
stand out like sore thumbs, but even 
their signposting effect ran be iiiiiii- 
mized bv eliminating standard runway 
markings and by some judicious use of 
iv.iint. 

Snow Camoufloges 

Snow, which covers the ground for 
a large portion of the vear. is the best 
answer. Plowed and properly cleared 
runvvavs arc quite difficult to spot from 
live air. This field, for example, lies al- 
most under the fliglrt path of commer- 
cial transports approaching Stockholm's 
Biomma air|)ort from the soutli. The 
non-professional observer is apt to dis- 
nitss it. as we did. as an abandoned 
field. 

Highly trained observers or bombar- 
diers might not be completely sure on 
first sight, and the hesitation might be 
enough to abort the first run over a tar- 
get area. 

F18 has storage capacity for part of 
its wing of Hunters and their support- 
ing services of maintenance, overhaul 
and repair in imde-tground liangars. 
The base itself has some surface struc- 
tures which will be used until tlie un- 
derground conrplex is completcd. 

The subterranean structure was 
blasted out of the granite in long tun- 
nels, wifi) high arched ceilings like 
standard surface hangars. Each gallery 
of the structure is big enough to take 
perhaps four Hunters, and the separate 
galleries are angled away from each 


A Personal Invitation to 

ENGINEERS 



from ROBERT McCOLLOCH 



which jobs are open now." 


MISSILE WEAPONS SYSTEMS 
(Senior Sales Engineer) 

I OpDortunity exists for graduate en- 
girveer with ten to fifteen years' indus- 
try and military service background, 
emphasizing missile weapons systems 
sales and electronics systems applica- 
tions. As Senior Sales Engineer, he 
will be responsible for contacting mill- 

weapons systems requirements, co- 
ordinating the preparation of company 
proposals, and presenting the propos- 
als to the prospective customer. 

ELECTRONIC PRODUCTS AND SYSTEMS 
(Sales Engineer) 


Opportunity exists for graduate Elec- 
tronics Engineerwith eight to ten yearrf 



ers. As Sales’ Engineer, he will conract 

I ganizations for determination of elec- 
I tronic products and systems requlre- 


Wrile BILL e. HICKEY 
SupeniMr Teehnical Employment 
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The Most Advanced Oxygen Systems 
and Survival Kits 


Scott research and development combined with 
the knowledge and experience of U. S. Aviation 
Scientists have produced new, completely inte- 


grated oxygen systems for use with full and partial 
pressure suits in military aircraft ejection scats. 
In flight or ejected, his life is Scott protected. 


OTHER SCOTT CONTRIBUTIONS TO THE SAFETY OF MILITARY AIRCRAFT 


P 



SCOTT PORTABLE TESTER FOR 
GLOBAL SURVIVAL KITS 
Model 20600 FSN: 4920-654-8452 

Eliminain aborted aighca caused by maKunccion of 

of survi\*al kit oxygen syatemy. Completely portable 
and sel/<ontaincd — no external power source oc 
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Other so that a blast in one would be 
contained within that area and not 
c.iuse damage to the others. 

Each group of galleries has an en- 
trance door, a licavy blastproof struc- 
ture that slides back into the surtound- 
ing granite. Erom the door, an 
inclined ramp leads up and out to the 
nearest taxiway. I'his ramp is angled, 
and the rocky ground on either side of 
il forms a banked protection shielding 
the entrance from blast effects from 
almost any angle except, of course, di- 
rectlv in front. 

The angular layout of the tamp pro- 
tects the largest part of the hangar area 
also, and eyen a high-explosive burst 
practically at the front door would cause 
minimal damage. 

I'TS's underground base was one of 
the first and. as such, lacks some of the 
complex systems being planned for 
newer bases and for the expanded gal- 
leries here. Eot example, fire extin- 
guisher systems will be installed in new 
Bases, but El 8 is currently witli stand- 
aid CO- carts at many locations 
tlirougliout the work and storage area. 

Ventilation is ample in the E18 com- 
plex, but not enough to permit starting 
engines underground. Newer bases 
coming along will lia\c air and bafife 
systems that will allow engine starts 
while planes arc still inside the hangars. 

Pilots' ready rooms, shops and other 
auxiliary areas arc alsu underground. 

Perhaps the closest comparable sta- 
tion is a modern aircraft carrier. To the 
observer, the comparison between these 
lofty well-lighted work areas under- 
ground and the hangar deck of a mod- 
ern carrier is surprisingly apt, 

F18 at Home 

The 18th W'ing, commanded by 
Col. K. E. G. Raab, is typical of 
any of the units of the Royal Swedish 
Air E'oicc, and ET8 is a tvpical base. 
It’s an operational base only; tlicre .ire 
no family housing units, just liangars, 
shops, beadquarleis building, barr.icks, 
a small BOQ for dutv pilots standing 
alerts, and mess halls. 

Here as throughout Sweden married 
officers and enlisted men Use on the 
economy and off the base. Total per- 
sonnel attached to the ning is approxi- 
mately 500-600, a figure tliat increases 
substantially in wartime. 

Oiganiaatiun of the wing is also 
standard for the RS.AE: 'i'hete are tiucc 
flying sr^uadrons and one ground squad- 
ron to handle support, guard duties 
and base housekeeping. Squadron desig- 
nation is uniform throughout the 
RSAE, The three flying units are called 
No. I (Red), No. 2 (Blue) and No. 3 
(Yellow). 

Planes within tlie squadrons are iden- 
tified by a single letter painted in the 
squadron color on the vertical tail. 
Radio identification for each plane is 



Saves 40% in weight • 30% in assembly time 
•..with ^l^i^^^SCREW-LOCK INSERTS* 


Use of aluminum lightens Carrier refrigeration system 
in Douglas DC-8 Jetliner 


To reduce weight in the refrig- 
eration system designed for air 
conditioning the giant Douglas 
DC-8 Jetliner, Carrier engineers 
used aluminum alloy compressor 
castings. To obtain maximum 
performance and reliability of 

at 600 mph, they selected the 
Hell-Coil stainless steel wire 
thread, interna/ loekltig Screw- 
LOCK Insert 

The results: design simplified, 
boss areas minimieed, weight re- 


duced ss much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entice 
unit in 30% less time than before 
...and danger of thread failure 
and screw loosening has endedi 
Manufacturers in every field are 

steel Hell-Coil Smw-LOCK In- 
serts to meet torque and vibra- 
tion specs... protect threads 
against wear, stripping, galling 
and corrosion . . . save costs, space 
end weight. <Pauzitee 



HEU-COIL CORPOEATIOH 

OANBURV, CONNECTICUT 


HSII-COIL CORPORATION. 204 Shelter Kock lane. Danbury, Connecticut 



IN CANADA: W. R. WATIGNS CO., Ltd., 4 i"k1pi” ”/W e7 ”, TCTonuTl” 0^^ 
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THERMODYNAMICS 

Expanding the Frontiers of Space Technology 


Lockheed capabilities in thermodynamics and gas 
dynamics are unsurpassed in private industry. Basic 
work is being performed on problems relating to 
missiles and spacecraft under simulated conditions 
of upper atmosphere and outer space. Studies 
include: boundary layer flow and heat transfer; 
cooling and insulation; thermodynamic instrumen- 
tation for flight test; design of rocket motor controls 
and nozzle structures; re-entry thermal protection; 
materials specification; and thermal environments 
of electronic, mechanical and hydraulic equipment. 
Also under study are new methods and improved 
techniques of thin film thermometry, measurements 
of dissociation and combination of nitric oxide 
and high-speed shock wave flows. 


Equipment includes the fastest wind tunnel 
in industry, fired by 20 million kilowatts; a 
hydromagnetic tube which produces velocities of 
over Mach 250 and temperatures approaching 
500,000- K; a "hotshot" tunnel for shock wave, gas 
and heat studies, capable of velocities of 16,500 
mph and temperatures above 12,000'F; and a bal- 
listic range on which projectiles are fired at speeds 
up to 20,000 ft/see. 

Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation's 
most interesting and challenging basic research 
programs. Write ; Research and Development Staff, 
Dept. D2-17, 962 W. El Camino Real, Sunnyvale, 
California. 


"The organization that coniribiiied most in the past year to the advancement of the 


loekheed 


rt of missiles and astronautics.'' nati< 


ilLES AND SPACE DIVISION 


-MISStLE INDUSTRY CONFERENCE AWARD 


Irascd on a three-word phrase that iden- 
tifies the wing, squadron and plane. 
Tor example, Romeo Blue Delta would 
be the fourth plane {Dcit.i is the fourth 
letter in the intemahonal phonetic 
alphabet) of the second or "Blue" 
squadron of the !8th wing (Romeo is 
(he 18th phonetic letter). 

Mk. 50 Ihmtets arc equivalent to 
the Mk. -1 furnished to Briwin's Roval 
Ait I'otec and since phased out of pro- 
duction. Sweden lioiight a few more 
than 100 of the planes, assigned tlicin 
to the two day-figliter wings nt-ar Stock- 

Standard -squadron makeup is 12-15 
Hunters, which is theoretical strength. 
Maintenance and osethaul keep some 
airplanes out. but there arc resen-e air- 
planes available, so that an o\ ci-all high 
availabilitv is achieved. 

Ihere fiave been a few more mainte- 
nance problems with the Hunters than 
with Swedish-builf Saab aircraft, but 
part of this is attributable to the simple 
fact that the Hunters are a foreign 

One operational problem with the 
Hunters is the cost of training ainnnmi- 
tion for the 50-mni. Aden cannon. 
Ainmunitiim cost is roughly propor- 
tional to the weight of the rounds, and 
a 30-mm, round weighs about three 
times as much as the 20-mm. rounds 
from the other cannon in tlic RS.\F. 


Young pilots arc apt to linger overly 
long on the trigger to make sure of 
getting the burst on the target, and 
as a result costs of gunnery training 
have soared. 

•\side from thciie pioblcms, the 
RS.AF and this wing is pleased with the 
irerformance of the Hunters. 

'I'aetical mobility is one of the oper- 
ational doctrines of fhc RSAF'. E\cn 
Ihc fixed bases sucli as this one, with 
the exception of tlic underground lian- 
girs, arc apt to lime a temporarv look. 
I'hetyfliing is on wheels ot runners. 

On the flight line here, planes arc 
fueled from a portable tank farn svs- 
tem. set down as an individual unit for 
each airplane. 'Hic biisic component is 
a cylindrical fuel tank with a simple 
wheeled steel chassis, looking like a 
miniature European railroad tank car. 
Refueling Position 

Four of these make up the icfneling 
station for one position on the line. 
They are mounted on a simple frame 
of steel construction and stand on sec- 
tions of railroad rail so that they can 
be easily wheeled off and replaced ot 
moved. 

The adinntagc of a refueling point 
for each airplane is obiious. Flaiics 
coming back from a mission t.ixi to 
their spot on flic line. Ground crews 
whirel a simple pump between the plane 


and the tank, liook it up on both sides, 
and start fuel transfer. 

The fully-fueled airaaft ate ready to 
fly again, and the four depleted tanks 
arc refilled ot topped later by a small 
number of high-volume fuel trucks. 

l''out of those iiulividoal tanks, one 
airplane unit, fit sidewas’S On a standard 
Swedish railro-ad flat car. They can be 
transported this way when a squadron 
is moved, or they can even be towed 
for short distances Ischind a truck or 

A modification of this scheme is used 
when the station is on "high alert." 
Two standard undenving drop tanks, 
mounted on a four-wheeled trailer that 
can be hauled around by a jeep or 
light vehicle, ate pulled to the end of 
the duty runway where the interceptors 
will stand during the alert condition. 
Each plane is connected to a pair of 
these drop tank.s and draws fuel for its 
idling engines from them. If the pilots 
get the scramble signal, fuel lines arc 
antomarie.illy disconnected as the planes 
start to roll, in shorter time than after 
a normal start. 'Ihus each plane takes 
off with full internal fuel for the extra 
few minutes of operation that might 
mean the difference between success 
and Failure of the mission. 

In the orderly transition of the RS.\F 
to a mixed force of nranned and un- 
nranned weapon systems, the place of 
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AiRr~riir<li \vialiun S.-rvuo lia.^ lirni s.-l.-clrrl to 
coiivort u lar^c miml.rr of Convair 2 Hl^ for Frrd- 
rrick H. Avor & A.-ccialM. x.-orW-wulr aircraft 
dealer, into Kxoculivo Ayci-Linor.-. the fir-l pres- 
surized iiirer.tfl ever offered to llic eorporalc 
market at a realistic price. 

Ciistoui interiors, like the ileiiiuiistrulor shown 


-AiRescaroli eiiptieeriiij; i 

AiResearch conversion hn 
this superior business airc 
ctimiiicreial model and has int 
weijiht. Outer wiiijt |>aiieJ fuel 
one-stop, coast-lo-coast flights 


ineveased the 
ft all percent 



THE 


AiResearch Aviation Service Division 


flic day fighter seems iiicteasiiigly clear; 
It is obsoTescent, Only all-wcatficr sys- 
tems will be of any real value in a 
future conflict. 

Tor this reason Sweden is pushing 
production of the Saab |?5 Dtakcn 
(AW Mar. 24. 1958, p. 46). a single- 
seat ali-wftithcr interceptor capable of 
Mach 2 in level fliglit and anticd witli 
four U-S- Naw-dev eloped Sidewinder 
infrared homing missiles. 

'Ibis little double-delta is to replace 
flic aging Saab J29 l''lyin| Barrels that 
have been recently rejuvenated with 
afterburners. 

After these, the Hunters will be tc- 

K laced, perhaps, by J35 Drakens or pet- 
aps by missiles. 

But though these day fighters will 
liavc seen their day, their underground 
bases will still serve, 'Ihcy could house 
attack wings, or tircy could house mo- 
bile anti-airaaft missiles, and avoid the 
new expenses of providing hard hu.scs 
of a different design for a new family 
of pilotless aircraft. 

Kither wav, the strength and utility 
of tliese subsurface galleries, blasted out 
of the tough ground to house a rugged 
fighting force, will continue to under- 
line the technical foresight and military 
engineering abilities of the Royal 
Swedish Air Force. 

XV-3 Convertiplane 
Completes Gear Shift 

Fort Worth-Bell helicopter XV-> 
convertiplane has completed its first 
gear shift in flight, an advance which 
permits the VTOL aircraft to cruise 
more efficiently in the airplane- config- 
uration. 

High rotational speed which makes 
the XV-3 rotorprops efficient as lifting 
rotors during takeoff is too fast for 
efficient cruise after the rotorprops have 
been converted to forward flight. 

Gear shifting reduces rotational 
speed bv 40%, allowing the rotorprop 
to revolve more slowly and take a 
deeper bite. 

Sliifting is done in tlic main trans- 
mission with a clutch system. It had 
been done several times in wind tunnel 
tests, and now has been accomplished 
in full forward flight. 

Use of a free turbine |)ovverplant. in 
place of the present piston engine, 
would simplify the shifting opcr.ition if 
such an engine should be included in 
tire XV-3 research program, Bell engi- 
neers said. 

Beil XV-3 has made several full and 
partial conversions since the first full 
conversion was made (AW Dec. 29, 
p. 24). 'llic convertiplane has made 
three full conversions above 10,000 ft., 
which Bell says is above the altitude 
capability originally expected for the 



Del Mar Engineering Laboratories’ Radop Weapons Training Systems 
are used extensively in the training of U. S. Navy Pilots. By firing rockets 
and missiles at inexpensive Radop Tow Targets and by using Radop 
Scorers to measure miss-distances in three-dimensions, the Navy saves 
U. S. taxpayers millions of dollars and introduces a higher degree of 
realism into training than is possible with other more costly systems, 


RADOP SYSTEM COMPONENTS 


1 . RADOP TOW RF.El. — First to reel a target out in excess of seven miles 
..and in less time than required for the tow plane to reach its firing range. 


2. RADOP LAUNCHER — First 
targets in flight. 



launcher used to eject, tow, and recover 

3. RADOP TARGET — First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on CCI radars at slam ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 

4. RADOP SCORER — First unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 
firing runs. 

For more information on Del Mar 
Radop Systems, iirile for Data Fite 
AW'-539-3. 




T>el 


I EN6INEERIN6 
\ LABORATORIES 
los angeles 43, California 


AVIATION WEEK, April J7, 1959 


Now ... an olH^onWany presents a new face ... an image ... a 
dynamic trademark't^match the many changes that are making 
Titeflex the most pro^r^st^ company in the flexible hose business 

ti^lex 



titeflex incorporated Springfield 4 massachusetts 




Flying Crane Shows 
Load Carrying Uses 


Sikorsky S-60 Arfiig craoc. being flown by rcsTxvard facing pilot (above), 
completes hooking sequence before hoisting a inockup of the Army’s Honest 
John missile. Gtonnd crewman aids the pilot with signals and actually snaps 
the hook to the hoist- Two-ton telephone pole (below, left) and 4,500 lb, 
bridge section (right) also arc carried. 
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IBM 

DATA PROCESSING® 


POINT OF MANUFACTURING DECISION.. 

IBM manufacturing control center 

gives management the facts for executive action 



Now . . . tnrough IBM data proc- 
essing . . . large and small 
companies can control manu- 
facturing operations with pre- 
cision. Manpower, materials 

you want them, when you want 
them, In quantities you want 
for the optimum scheduling. 
With new abilities to record, 
process and evaluate current 
data, your manufacturing man- 
agement can base requirements 
directly on market demands. 
Decisions are swiftly refected 
all the way back through 


assemblies to parts and raw 

Applied to inventory control, 
production scheduling, sales 

this new method brings tighter 
control and substantial operat- 
ing savings. Now, new tech- 
niques such as job shop simu- 
lation become practical and 

future with a minimum of trial 

Typical results of the applica- 
tion of this IBM method: One 


manufacturer does a complete 
monthly material requirements 
breakdown for the next twelve 
months in just twelve hours; 
service parts production is cal- 
culated in Just one hour; per- 
petual Inventory updated on a 
dally basis in one hour. Other 
controls Include weekly 
machine load forecast and 
summary Inventory evaluation 
reports. 

IBM Data Processing systems 

To get the facts, call your local 
IBM representative, 


Here is'^Bn^ineering with Vision 



READY TO HELP 


WITH YOUR PROBLEM 


“Engineering with Vision" is best Ulustiated by the many 
important projects for both government and industry 
which have been successfully carried out through Design 
...Development and in many cases Production. 

As an example ... a Visioneering designed “soft ride” 
van undercarriage permits the safe handling of delicate elec> 
tronic instruments at high speed over the roughest terrain. 

Now... a new Visioneering “soft ride" development 
is a torsion-sprung 5th Wheel Plate which makes it possible 
to cushion against shock to the most sensitive communi- 
cations equipment hauled in a semi-trailer. This unit has 
wide potential military and commercial uses. 

Both of these pieces of Ground Support Equipment ate 
in Production in our plant. 

Visioneering has also Designed, Developed and is 
Producing, precision-built cabinets in light alloys and 
magnesium for housing electronic and communications 
equipment. 

If you have a project on which you need help in Design, 
Development or Production .. . call Visioneering. 
Brochure available. 


11830 Brookpark Road 
Cleveland 30, Ohio Tel. CL 2-2100 


Potential of Ground Effect Vehicles 
Studied by Defense Department 


Washington— Increased interest is 
being given to the military potentials 
of ground effect vcliicles that ride on 
cushions of air (.\W )an. 12. p. 7-)). 
Defense Department officials recently 
told the House Committee on Science 
and ,\slronautics. B. Macaiiley. 
Deputy Director of Defense Researdi 
and Engineering, said factors mfliienc- 
ing the increased interest include: 

• "Technological competition between 
tlic 1‘iast and tlie West had demanded 
the inrestigation of anv natural phe- 
nomena that might iniprme out mili- 
tiirs' and ccononiic systems. 

• . Capability of an enemy to use 
nuclear ncapons in am kind of conflict 
will require dispersal of installations and 
inhibit coneeii. ration of troops. Con- 
sequently, our amicd forces must ha\e a 
much greater degree of mobilitv tlian 

• “Possibility that Free \\'orld forces 
will base to |fight| in less dcrelopcd 
areas where iinidequate transportation 
systems exist. '1 his factor ag.iin iudi- 
oites tlie need for increasing tire mo- 
bility forces and reducing their depend. 
once on such prepared facilities as roads, 
railroads, airfields and port facilities." 
Possible Uses 

M.icaulei- said tlie use of ground- 
cushion phenomenon bv air vehicles 
can be classified in the follossing cufe- 

• "Consentional airplane and helicop- 
ter and their moa' sophisticated vcrtie.il 
takeoff and landing derisatives that 
make the transition through ground ef- 
fect very rapidly and make little or no 
beneficial use of the gruund-eiishion 
phenomenon. 

• "Acrtal-vchicle type of VTOL aircraft 
flint operates within the ground cushion 
a.s a vehicle riding on air but, after ob- 
raiiiing a iniiiinium velocity, functions 
as an aircraft and is supported by aero- 
dynamic forces generated by its forward 
motion. 

• minimum groiind-|)re.Mutc vehicle 
that operates at all times within the 
ground cushion over open land or sea 
areas. 'Ihc movement of this vcliicle is 
not restricted by mod. snow, icc or other 
similar surface obstacles that impede the 
movement of wheeled vehicles. Militarv 
interests center around this categorv. 

• vehicle tliat ojserates on tlie air- 
hearing concept . - . friction with sur- 
face tcrniin is significjnflv reduced bv a 
thin film of air between the surface of 
the vehicle and the support." 

Mawuley said the Defense Depart- 
ment is now coordinating the research 
and development .ictivities of the serv- 


ices ill order to provide an understand- 
ing of the phenomenon. 

tecimicai review and analysis of 
known programs that make use of the 
phenomenon is scheduled to be held 
early next montli at Princeton Univer- 
sity's I'orrestal Rc.scarch Center, Later 
in the year, .Macauley said, an interna- 
tional terlinical svmposiiiin on the work 
being accompiishcel in the W'est is 
planned. 

Rear Adin. Rawson Bennett, chief of 
naval research, told the committee that 
tlie Navy also can foresee a number of 
possible uses for such veliicics, includ- 
ing an amphibimis transport or an 
ass.iult boat that would travel four or 
five feet above the waves at speeds of 
50 mph, and he capable of negotiating 
Ixraches with slopes of up to IS%. 

-Another possible use. Adm. Bennett 
said, vvouiti he in anti-submarine war- 
fare. lie said studies arc being con- 
ducted which may lead to a radio-con- 
trolled platform that can ride liigh 
enough to cleat the waves and travel 
207f faster than nuclear-powered sub- 
marines. 'Die vehicle, he said, must be 
capable of floating in tlie vv-ater fur 
c.vtended periods and be equipped with 
automatic lifting and tracking facilities 
so that it could seek out an enemy 
submarine, liover over tlie top and drop 
a bomb and then move off to await 
another command to attack. 

Still anotlicr possilile use, Adm- Ben- 
nett said, would he an ocean-going 
tr.msport-a circular sliip platform 1,000 
ft. ill diameter that would be capable of 
speed.s iijj to 150 kt. and operate 50 ft. 
above tlie waves. 

Status of Programs 

Here is a report on the status of 
Navy programs to explore the possibili- 
ties of using air cushion vehicles as 
supplied by Adm. Bennett: 

• 530,000 contract with the Acrophvsics 
Co, to continue detailed theoretical 
analyses of tlic flow processes in tlie 
curved jet in both hovering and forward 
flight and to continue correlations and 
evaluations of available experimental re- 

• 521,000 contract with the University 
of California to test small models over 
water at varying forward speeds and 
different simulated wave conditions was 
tecciifly signed. 

• 530,000 contract with the State Uni- 
versity of lovva to study the influence 
(in performance of changes in various 
geometric parameters bv small model 
wind tunnel and water fable tests is in 

contract with Swiss designer 
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QUICK DISCONNECT 
COUPLERS 

Self-Sealing or Open Flow 
Aluminum»SteeUStainless 

• Vi" to 2" capacities 

• Simple, rugged and depend- 
able locking mechanism. 

• Excellent flow characteristics. 

• Positive valve and seal action. 

• Extremely high working 
pressures. 

• Wide operating temperature 
range. 

• Minimum bulk and weight. 

• Highly competitive prices. 

SEND FOR FREE SAMPLE 

(Please clip coupon to letterhead) 


-^^BnUNING 

I COMPANY 
I 615 So. 9lh, Lincoln, Nebrosiva 
Please send me free — 

Aircraft Coupler sample. 
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ADDRESS 


HYDRAULIC, PNEUMATIC AND FUEL 
SYSTEM COMPONENTS 
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PROTECT AGAINST 
CORONA, HEAT 
AND ALTITUDE . . . 

AMP's new Post Insulated Stratotherm 
Terminals and Splices are designed 
for gruelling circuit environments 
"upstairs." Post Insulated Stratotherm 
overcomes difficult heat and high altitude 
problems confronting aircraft and 
missile engmering . . . combine the 
outstanding electrical performance of 
compression crimping with the new 
insulating qualities of sealed Teflon' 
sleeves which deter corona effects 
and moisture entrapment in a wide 
temperature range. 


THE HEAT'S ON 


OUTSTANDING FEATURES: 


• temperatures as high as 500°F 

• fits varying insulation diameters in a 
wire size range from #22 through 
#10 AWG 

• crimped insulation ring seals 
termination point against corona and 


• high flex and impact strength 

• crimp attachment by either A-MP 
portable power tool or manually operated 
A-MP hand tool 


Complete technical data available an reauesl. 



AMP INCORPORATED 


Carl W'l'iluiid to piirdiasc curtain tliurj- 
rcticai and u-rjicrinieiih.il model test 
results of a unique vurintioii of the 
iinmiiar jut principle is in t-.lrly iiugotia- 

• SlOoJoo contract with ,\crod;naniics 
l.iilxiratory of Dinid I'aylor Model 
Basin to continue fhuiirctical studies 
and to build test models in wind tun- 
nels is under consideration. 

• 550,000 contract with Cvrodtnc Co. 
to construct and test static and ci\namic 
characteristics of inan-c.irrnng testbed 
lunttiiig machine of about six feet 
diameter is actively in progress and 
first flight test is expected in August. 

• 530,000 contract with Convair to 
studs design feasibilits' of a setv large 
flying vehicle for oscr-watcr operations, 
emplosing aircraft type structures ami 
flic po.ssibility of anplosing a uuclcar 
|)osser source has been negotiated. 

• 550,000 contract with Dasid T'aylor 
Model Basin Hydrndsiiamic Laborators 
to construct and test models of aita- 
inaran ship ty|x: scliiclcs in a tossing 
lank has Isecn started as a first phase 
program. 

Brig. Gen, F, II. Britton, director of 
desclopmcnts. Office of Chief of .\rms 
Rescardi and Dcsclopmeiit. said tlic 
.\nns' Isas been exerting considerable 
effort os-ct the past three years to dc- 
selop what he termed niiiiiimun ground 
pressure vcliiclcs to operate around trees 
,md os'cr rough terrain. lie said it is 
essential that such sehiclcs be able Isotli 
to lioser or mosc in ground effect and 
to fls at alh'tudcs of at least 50 to 100 
ft. 

Gen. Britton told the committee tliat 
lire -\rmy is nosv mns ing tosvard flic use 
of aerial seliicle.s a.s actual rqjlaceinent 
for ground schiric.s in combat units. 

.After tlic Korean Wat. Gen. Britton 
said, the .Army Ijegan experimenting 
svitb the Hiller fising platform. While 
it ss-.is lint suitable for .Anns' field use. 
he said, if did illustrate the possibilits' 
of using the ducted fan principle in 
larger sehiclcs sshicli might be more 
suitable siicli as flic Pia.sccki .Aircraft 
Co. flying vcliicle. svliidi miglit lead 
to a suitable sehicle for field use. 

Gen. Britton said hso similar proj- 
ects ate under svay-onc by Aetophssics 
ITcvcIopmcnt Cnrp,. a subsidiars' of Gur- 
fiss-\\'ti|lit Corp.; the other bv Chtsslcr 
Motor Corp. All projects utilize differ- 
ent techniques for stabilits- and con- 
trol. .Another fcasibilitv studv is under 
ssas- at National Research Associates. 

Cue project, he said, that appears to 
offer a possibility of increasiiig moliilits- 
IS file .As tocar, a joint .Arms-.Air Force 
sinmsored program ssith Avro .Aircraft 
Ud, of Canada. He said the dcselop- 
ment is nosv in ads-anced stages and that 
ground testing should begin soon. 

Work and testing on a number of 
other schicles svill he finislicd in I960, 
Gen. Britton said. 



CUT YOUR MANHOURS 40% 


Up to 40% savings in manhours 
can be realized by using Blind Nuts 
requiring only one installation step 
compared to conventional nuiplates 
or gang channel nuts, each requir- 
ing four installation steps. 

Blind Nuts already have saved a 
substantial number of manhours on 
the huge C-133A turboprop trans- 
port built by Douglas Aircraft 
Company, Long Beach Division. In 
one application alone, more than 


1000 Blind Nuts are used to attach 
the heavy counterbalanced close-out 
panels to the leading edges of the 
elevators and rudder. 

Because its expander nut is drawn 
and locked into the sleeve, use of 
the Blind Nut also eliminates possi- 
ble rework lime during the installa- 
tion of access or close-out panels 
when an entire gang channel must 
be replaced if a nut is knocked out. 



RIViT TOOL COMPANY 

'fl' 2600 WEST 247IH STREET • TORRANCE, CAIIEORNIA 
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COMPLETE ROCKET MOTORS 


High altitude research rocket motors 
built by Diversey in their final check out 
before shipping. Another example of 
how Diversey Engineering integrates the 
finest and most advanced contour ma- 
chining techniques into the building of 
complete rocket motors. 

We make everything from special com- 
ponents to complete rockets. In the area 



of missle hardware Diversey knows and 
uses modern techniques that would 
startle you. 

You have the largest facilities and the 
most modern equipment for your hard- 
ware problems at Diversey Engineering. 
In this field we know what works and 
what won't. Contact us on your rocket 
motor problems. 



bVADKKV IN CONTSIWR MAUnininu 

engineering company 

I I05S0 WEST ANDERSON PLACE 


FROM NOSE TO NOZZLE, FROM FIN TO FIN, CONTOUR TURNED PARTS-WITH FRECISION BUU1 IN 



NASA Plans Scientific Satellite Shots 
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CRUCIBLE METALS FOR AIRCRAFT ANO SPACECRAFT 




a. Titanium slabs are heated prior 
to rollinff into continuotcs sheet 
coils. Crucible's increased capaciti/ 
jar jrroducing high pjtrity mefo/s, 
in all sizes and mill forms, is sub- 
stantially reducing costa and de- 
livery tinea. 

6- Vacuum Slelted Alloys are Speei- 
fied for gyroscope balls used in 
navigaiionaland fire direction sys- 
tems. The metals' improved prop- 
erties facilitate miniaturization. 
e. Titanium hslmm storage bottles 
for ICBil Atlas. Titanium, uikich 
must be vacuum melted, was 
selected because of its high 
strength weight ratio, eold-re- 
sistant properties and corrosion 
resistance. 

4 . Basic Melting Processes. Vseuum 
induction melting produces 
“purer" metals than conventional 
air melting because it eliminates 
all sources of contamination ex- 
cept the crucible. Vacuum arc re- 
melting eliminates the crucible 
and permits production of ingots 
tip to IS.OOO lbs. 










H' ^ 



VACUUM MELTING CREATES 


SUPER-DUTY METALS 


Marked improvements in properties 
produced by High-Purity Metaiiurgy 


Behind the development of space-age 
metals with entirely new characteristics 
is vacuum melting — a series of proc- 
esses that produce “purer” metals with 
better properties. 

IVAii Vacuum Melt? Vacuum melting 
protects molten metal from contact with 
air. It also provides closer control of 
composition, helps eliminate inclusions, 
and minimises center porosity and seg- 
regation in ingots, 


In the field of vacuum melting. 
Crucible's position is unique. As the 
leading producer of special purpose 
steels. Crucible's experience in high- 
quality steelmaking is unsurpassed. 
Through formerly affiliated companies, 
now fully integrated with it. Crucible 
led in the development and commercial 
production of vacuum-melted steels, 
iron, nickel, copper — and titanium, 
Therefore, Crucible’s breadth of ex- 


perience, together with its extensive 
facilities, places the company in the 
best position to provide the “super- 
quality” metals most suitable for any 
given application. 

The three vacuum-melting processes 

— One of the Crucible processes is VIM 

— vacuum induction melting. It starts 
with very high-purity raw materials, 
produces extremely pure ingots. A sec- 
ond is VAR — vacuum arc remelling, or 
the consumable electrode process. This 
process, starting with air-melted elec- 
trodes, produces large ingots — up to 
32" diameter x 18,000 lbs. It provides 


metal with low-gas content and greatly 
improved uniformity of properties. The 
third process is VIR — vacuum arc re- 
melting oj vacuum induction melted 
electrodes— s double-melting technique. 
It permits manufacture of super-pure 
metals in the full range of ingot sizes, 
Crucible's experience ivil/i all three 
processes, and its facilities for vacuum 
arc remelting its own specially air- or 


dustry with a complete range of vacuum- 
melted metals at the lowest possible cost. 
Only at Crucible is there available this 
experience, ilexibility and the facilities 
for vacuum-melting titanium, super- 
alloys, heat-resisting alloys, bearing 
steels, tool steels, stainless steels, elec- 
tronic alloys and nuclear reactor ma- 


If you’d like to know more about 
Crucible’s work in High-Purity Metal- 
lurgy, read: “Quality Aspects and 
Properties of Vacuum Induction Melted 
and Vacuum Arc Remelled Steels and 
Super Alloys” and “Titanium for Air- 
craft and Spacecraft”. Write: CruciWe 
Steel Company of America, Dept. 
AD17, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


CRUCIBLE 


STEEL COMPANY OP AMERICA 






NOW. . . FULL RANGE WEATHER RADAR 

available for the Twin-Beech 



Bendix Radio Division 


BUSINESS FLYING 



Aviation Weefc PHot Report! 

Mark 20-A Shows Good Aileron Control 

By Robert I. Stanfield 

Dallas— Moont\’ Aircraft’s single-en- 
gine. four-place Slatk 20-A is a high- 
performance '‘aileron” airplane that 
shows excellent stabilitv and control 
from a cruise speed of 181 mph. 
through slow Sight and power-off stall 

Tlie Mark 20-A is powered by a four- 
cylinder Lveoming O860-Al.\ rated at 
ISO hp. at 2,700 rpm. at takeoff. En- 
gine compression ratio is 8.8 to 1 
I'ucl grade is 91 octane. TTic Mc- 
Cauley propeller is constant speed and. 
u’ith .spinner, is all metal, llie gover- 
nor is a W'oodward. 

Laminar flow wing and empennage 
are constructed of pressure-bonded, 
laminated, aircraft spnicc. The fuse- 
lage is all metal. Maximum range, 
with 35 gal. of fuel, is 760 stat. mi. 

W'ith an optional H-gal fuel tank in- 
stalled, range is increased to 1.073 mi. 

Cost of the standard Mark 20-A is 
SH.850. 

Performance characteristics erddenced 
during flight evaluation by Avt.vTioN 
Wkek included: 

• Takeoff and climb. Grossing about 
2,352 lb., at an elcration of 6-12 ft. 
into a 2 kt. wind, the Mark 20-A uas 
pulled off at 60 mph. after 300 ft. of 
roll. Initial rate of climb exceeded 
1,000 fpin. At 100 mph. indicated and 
2,500 rpm., the airplane ascended 
through 3,500 ft- at 800 fpm.; 6,000 
ft. at 600 fpm. 



• Aileron control, No rudder «as 
used during slow-spced maneuvers at 
80 mph. indicated, clean, and 60 mph., 
dirtv (gear and full flaps), at 7,000 
ft. TTic ball remained centered during 
moderate and -'teep turns controlled 
only by ailerons. Porpoising was en- 
countered at 60 mph.; at 80 mph. the 


airplane could be trimmed hands-off in 

• Stall characteristics. Steady buffet— 
no clean break— resulted from stalls in 
clean and dirty configuration at 7,000 
ft, Tliere was no tendency to fall off 
on the wing; control was entirely by 
aileron. Clean, pulling 1-1 in. mani- 
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CLEVELAND, 0. 


ATLANTA, GA. 


NEWARK, NJ. 


WASHINGTON, D.C. 


NEW YORK, N.Y. 


Rimork 

■ ■corporation 


OHPBR FROM 
yOURNEARBST 
BRANCH 


Factory Authorized 
Distributor For: 


• AC SPARK PLUG 

• AEROOUIP 


• BENDIX FILTER 

• BENDIX FRIEZ 

• BENDIX MONTROSE 

• BENDIX PACIFIC 
BENDIX PRODUCTS 


(Siron 


IB Gear) 


• BENDIX RED BANK 

• BENDIX SCINTILLA 

• BENDIX UTICA 

• B. F. GOODRICH 

• CANADIAN PRATT 
& WHITNEY 
AIRCRAFT 


• CONTINENTAL 
MOTORS 
CORPORATION 


• DELCO'REMY 

• HELI-COIL 

• HOLLEY 
CARBURETOR 

• KOLLSMAN 

• LEECE NEVILLE 

• MARVEL'SCHEBLER 

• MINNESOTA 
MINING & MFG. 


• PACKARD CABLE 

• PESCO PRODUCTS 

• PRATT & WHITNEY 


FACTORY 

AUTHORIZtO 

Engine, Accessory and 
Instrument Overhaul 
Sale or Exchange 


★ CONTINENTAL MOTORS CDRP. 

★ LYCOMING Division of AVCO Mfg. Co. 

★ ENGINE DRIVEN ACCESSORIES 

★ FLIGHT INSTRUMENTS 

★ GENERAL ELECTRIC Instrument Service Station 


FIREPROOF 

, , , with Skydroi-resistant cover 


Construction; Fluoroflex*-T tube, 
AISI Type 304 stainless steel wire 
braid, specially imprecated asbestos 
shield which resists hydraulic and 
cleaning solvent fluids. Dash 4 
through — 24Z with swaged type or 
Seal-Lock'reusable fittings. •Tv,s,ii»t 


2 RESiSTOFLEX Corporation, 


fold pressure and 2.500 rpni., the ,iir- 
plane stalled at 60 mpli. and buffeted 
doHn at 500 fpni, In landing coiifigii- 
r.ttioii buffet and porpoising down 
came between 50-55 mph, indicated. 

• Straiglit and Icscl speeds. .\t 7,000 
ft., pulling 22,5 in. and 2,450 rpin.- 
aboiit 737r power-thc Mark 20-.-\ indi- 
cated 158 mph. With outside ait tern- 
perature 60h', llic airplane trued out 
at ISI mph. At 22.5 in. and 2,300 rpm. 
—about 6S% power— indicated airspeed 
«’as 154 mph. for a true airspeed trad- 
ing of 176 mpli. 

'I’lie Siatk 20-.^ is a smart looking 
airplane. Its laminar Hon’ wing, llic 
spar and all frames, are covered «ith 
yellow poplar, a liatdwood plywood, 
which is ventilated so there are ni> 
se-aled chambers. 

The main spat is made of Sitlui 
s|jruce. It is laminated with syntheti 
poKresin glue which adds 150% to the 
strength, according to Mooney. 'Hie 
entire wing is immersed in a \at of 
synthetic sealant, wlicre both iiilcritir 
and exterior soak up sesen gallons of 
this material, 'Hie objective is to con- 
trol tlic flow of moisture during dir 
and wet seasons and to prevent both 
dry and wet rot. 

Fabric Coating 

Aircraft f.ibric is applied with one 
coat of clear dope, followed by six 
more coats. 'Hie fabric is tliui painted 
willi tour coats of silr cr and three coats 
of white dope. Tbe next applica- 
tion is of fire-resistant liutyrate dope. 
Mooney says the life of tlie wing should 
equal or exceed that of tlic metal 
fuselage. 

Lack of concern about wing bend- 
ing was apparent when, before flving 
the demonstrator, three persons sat on 
the wing; one sat on the stabili/cr. 
lire strength of both was crident at 

rlie baggage door, on the right side 
of the aircraft aft of the cabin, opens 
to a I20-lb, capacity compartment. 
The door is air and water-tight through 
a full-length piano hiogc, rounded cor- 
ners and rubber moulding. 

Behind the b-.iggagc compartment is 
the radio equipment area. A renios- 
able outside panel on the tail cone al- 
lows direct access to the power suppb 
rack and otlier accessory equipment. 

The whole of the tail assembb 
moves for trim purposes; when the cle- 
sator trim is rolled back the entire tail 
empennage mores. This design adds 
to shibilitv at low speeds and allows 
for minimum drag at high speeds. 

The airplane is entered \’ia a retract- 
able foot step operating independently 
from the landing gear svstem. The step 
retracts conrpletcly into the wing fair- 
ing, eliminating drag. The cabin, com- 
plete with side curtains (optional) ssas 
comfortable and roomy. The front 
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RANGE of the Mooney Mail 20-A, with 49 gal. of fuel, is 1,075 mi. Maximum cmisc speed is 180 mpli. Service ceiling is 20,000 ft. 


•scats adjust fore and aft to three places. 

I'light instruments arc on tlie left 
side of tlic shock-mounted instrument 
panel. Radio controls arc ccntcicd. 
lingine instruments are located to the 
right side. Landing gear, wing flap 
and cowl flap controls arc located di- 
rectly below tlie center panel. Two 
main tanks hold 17.5 gal. each. Tin 
optional I4-gal. rear tank costs S190. 

The demonstrator flown by .Avi.vtion 
W'L nK, N1046B, bad but five hours of 


fiving time. Empty weight, with equip- 
ment, was 1.483 lb. W'itli four persons 
aboard, plus 34 gal. of gasoline and 
50 lb. of luggage, the airplane grossed 
2,352 lb. 

The engine fired up quicklv and 
we rolled out to runup. Visibilits in 
this trici'cle-geared airplane is good in 
the ait and on the ground. Tlie wind- 
shield is of tinted plastic glass, stand- 
ard equipment on all Mooneit, The 
wide gear makes for good ground-han- 


dling characteristics. Shock in a Mark 
20-A is absorbed by knee action of 
the gear coinprcssiiig rubber dougli- 

Thc steerable nose wlicel ties in to 
rudder pedals. All linkage to control 
surfaces is push-pull (torque-tube). 

The propeller and magnetos were 
checked at 1,800 rpm, (the \-cinict 
tlirottic is rotated for power adjust- 
ments) and we were readv for takeoff. 
Eleration of Red Bird Field is 642 ft. 
Wind was but 2 kt. Outside air tem- 
perature was 77F. Sea level pressure 
was 29.78 in. 

First Takeoff 

Tlic first takeoff was “noimar'; the 
airplane, at full power, accelerated to 
60 nipli. when the nose was pulled off. 
Slight hack pressure is required on take- 
off due to the negative angle of the 
airplane in roll. Ihe Mark 20-A flew 
itself off at 70 mph. (During a subse- 
quent short-field takeoff, full flaps were 
dropped as tlie airplane got tolling to 45 
mph. In this niamicr wc were airborne 
ill 500 ft. at about 60 mph.) 

Power reduction for climb-out was 
to 2,500 rpim, following retraction of 
gear, llic gear is rctr.ictcd manually 
(as arc the flaps) and can get up or 
down in only two to three seconds. 
The manual feature. Mooney says, elim- 
inates the need for sqsaratc electric or 
hidraulic systems and cuts costs. 

TTic gear handle is a long bar ex- 
tending from the floor between the 
front scats. With gear down, the liaii- 
dle locks in place under the center in- 



WING of tbe Mark 20-A is constructed of picssuic-bonded. laminated aircraft spruce. 
Here the completed trailing edge is ready for yellow poplar plywood siitfacc. 
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USAC TRANSPORT INC 


IF YOU 
HAVE 

SOMETHING 

BIG 

TO MOVE 
WE ARE THE 
SPECIALISTS 
YOU NEED 


DOES YOUR 
TRAFFIC 
DEPARTMENT 
KNOW US? 


WRITE FOR 
BROCHURE 


457 WEST FORT ST. 
DETROIT 26, MICH. 
WO. 3-7913 


Mooney Mark 20-A Performance 


MiLviimmi cniise speed (75% power at 6,500 ft.) 180 mpli. 

Top speed (100% power at sea level) 190 mpli. 

Economy cruise speed (55% power at 10,000 ft.) 165 mpli. 

Stall s|>ecd (gear-flaps dow'n, jhiwct off, sea level) 57 mph. 

Rate of climb (100% power at sea level) 1,150 ft. pet miii. 

Takeoff run (10 mph. wind, sea level) 600 ft. 

Landing run (10 mph. wind, sea level) 575 ft. 

Service ceiling 2.900 ft. 

Absolute ceiling 22,000 ft. 

Rauge (sKII air, 15 min. reserve): 

Normal (35 gal. fuel) 630 mi. 

Mavmumi(35gaLfticl) 760 mi. 

“Normal (49 gal, fuel) 900 mi. 

“Maximum (49 gal. hiel) 1,075 mi 


Engine: Lycoming, four cylinder. Model 0560, rated 180 hp. at 2.700 rpr 
riopeilcr: McCauley, 74 in., metal, constant speed, controllable pitch. 
.knxjTiaty fuel tanli of 14 gal. is optional item. 


stmmciit panel. T o raise the gc-at. fho 
iip-lock is released with the fingers, 
then tlte handle is pulled back and 
down in one movement into .1 locking 
device flush with Ihc floor. 

TTic handle initiallv comes back from 
the panel about 12 in. witit very little 
pressure; then a sharp pull is necessary 
to get it through the "hard spot" that 
actuates the mechanical springs. TTic 
technique is one that requires a few 
applications for smooth operation. 

Normal climb was made to 7,000 ft., 
holding 2,500 rpm. The mixture was 
leaned cn route. Speed in climb was 
100 mph. indicated. ILitc. as men- 
tioned earlier, was 800 fpm. at 3,500 
ft.; 600 fpm. at 6,000 ft. Climb an- 
gle was good and tbc airplane was 
trimmed for hands-off flight during 

Noise Level 

Noise level was moder.ite tlirough 
climb and succeeding pliases of flight. 
Temperature level was comfortable; 
the airplane is equipped with a vent 
and defroster system. A Brittian ait 
conditioner, an exaporator cooler type 
wliich holds 6 qt- of water, is ax’ailablc 
as an optional item. 

Climb was continued a few liundrcd 
feet beyond cruise altitude, the nose was 
dropped and the aircraft put in a shal- 
low dive to get it "on the step." At 
7,000 ft. with outside ait temperature 
at 601-'. cruise speeds vuried from ISl 
mpit. (true airspeed) at 73% power 
to 166 mph. (TAS) at 54% power. 

Aileron control was marked tlirough- 
out this flight. The airplane was easily 
flown liands-off in turns, with the ball 
holding to the center. Control again 
was evident during stall demonstratfous. 

Spoilers located near the wing root 
allow the outer portion of the wing to 
keep flying when the root has stalled. 
Tile Niark 20-A was sbilled clean and 
dirts, half fl.ips and full flaps, power 


off and power on. .At best we could 
get a steady buffet and porpoising, and 
stall speeds \-aricd with power and con- 
figuration; from 50-55 mph. in landing 
configuration, power off, to 60 mph. 
(clean) pulling 14 in. and 2,300 rpm. 

Stalls in the Nfark 20-A run to buf- 
feting and porp>oising; the airplane is 
quite docile. There is no wing dropping 
and no rudder application is neccssarv. 
Another aid to slow-flight stabilitv is 
the 21 ft. of flaps, which span 70% 
of the 35-ft. wing spread. Flap con- 
trol is three-position— quarter, half and 
full. 

With gear and flaps up, the Mark 
20-.-\ has a 15 to 1 glide angle. The 
ratio was demonstrated wlicn, at 4,300 
ft-, about S mi. out of the field, the 
mixture was pulled to idle cut-off. pro- 
peller control was brought full back 
(as close to full fcatlicring as possible), 



BAGGAGE coini>artmeiif of the Mark 20-A 
has 120-lb. capacity and is both air and 
water-tight with a full-length piano hinge, 
rounded comets and rubber molding, 
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REAPY 

ONLY LEAR ELECTRIC SERVOS ARE 
MAINTENANCE-FREE AND ALWAYS ON THE ALERT 

To help keep the peace, today's missiles must be instantly 
ready to fire as the Sheriffs six shooter of old. Delay or failure 
is fatal. Lear Electric Servos — even after “standing by” for 
three to five years— give this sure fire readiness 
to the nation’s missile arsenal. 


A 


Lear Electric Servos provide more fire power per dollar by 
eliminating constant, high-cost maintenance required by other 
types of missile actuators. Lear’s servo actuators save manpower, 
equipment and money, They ai'e field tested and stand ready 
to "take over" instantly in missile jet vane, air vane 
or eleven actuation. 

This proven action performance plus economy, both in-flight 
and "on the ready," has won enthusiastic Amy and Air Force 
acceptance for surface-to-surface and air-to-ground missile 
applications, and Lear electric servos can be designed to be an 
integral part of any known missile. 

Seitet your servo from this field tested line. 




GRAND RAPIDS DIVISION 

1 10 IONIA AVENUE N.W., GRAND RAPIDS 2, MICHIGAN 
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HOW TO MOLD 

HEAT-STABLE LAMINATES WITH 

DOW CORNING SILICONE RESINS 


STEP 1 

Pre-impregnaled glass cloth 
is hand tailored to a form. 
The form can be made of 
metal, plaster, or any heot- 
stoble material. Where neees* 
sary, the cloth is tacked in 

The pre-impregnaled cloth 
has good drape and can be 
used to make complex parts. 

STEP 2 

The lay-up is surrounded by 
bleeder cloth, which allows 
even distribution of the 
vacuum. 

STEP 3 

The covered lay-up is placed 
in a PVA bag, and a vacuum 
drawn on the bag with a 
mechanical pump. The bag 
is then sealed, and the whole 
assembly placed in an oven. 
The part is cured through 
350 F. 

STEP 4 

Following the initial cure, the 
bag and bleeder cloth are 
removed. The part is then 
ofterbaked through 480 F, 
trimmed, and finished. Com- 
plete operation Is simple ond 
economical. 


Complex ports, such as hot air ducts and rodomes, can be made 
easily with Dow Corning silicone laminating resins. Finished ports are 
lightweight, and retoin high strength after prolonged oging at 500 F. 
Silicone-gloss laminates have excellent wet electricol properties and 
low dielectric losses at radar frequencies. They can be drilled, 
machined, sawed or sanded. Here is the step-by-step procedure for 
vacuum bag molding of silicone-gloss laminotes. 




Far FREE BOOKLET describing applicaficns and fypical 
properties of silicone-glass laminofes, WRITE DEPT. 0916a. 


Dow Corning corporatiom 

MIDLAND. MICHIGAN 
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Convair Executive 


AYER-LINER 



FoeoemCK a . ayes « associates. tac. 



WORIO WIDE AIRCRAFT DEALER 


Mttoney Mark 20-A 
Specifications 

Dimensions: 

Wingspan 35 

Length ' • 

Height 

Tread 


\ ii 


Ail«L' . 11.1 sq. f 

.Rips n.2 sq- I 

Horizontal stobilizei 21.5 sq. f 

F.lcs’atoTS 12 sq. f 

Rudder 7.9 sq. f 

V'erHcal fin 5 sq. f 

Weights and loadings: 

Masimiim gross weight 2.<50 II 

F.niptv weight !.4f0 lb. 

Usehii load 1.010 !b- 

Maximiim baggage cnpacit)-. . .1 
Usable fuel capacitv (two tanks! 

35 gal. 

Wing loading 14,7 Ib./sq. ft. 

Power loading 13-6 Ib./bp. 

Wing: Low position, fuliv cantilever 
wood construction: modified lainir 
flow. Design emploving N.\S.k s> 
tions 641-415 at tip ond 632-215 at 

Fuselage: Cabin section— steel 


and the svvilcli turned off. Initially 
we liacl some doubts about making the 
field, blit we went over it well on the 
Iiigli side. Holding an indicated air- 
speed of about 100 mph., the airplane 
had a \crv flat glide. Rate of descent 
sras 000 fpni. With gear and flaps 
down, flic glide angle of the Mark 20-.^ 
is 9.8 to 1, 

Tlic engine was brought back in 
and the airplane slowed to 80 mph. 
indicated iiirspccd after the gc:tr was 
dropped. Tills speed nns held while 
turning on to final approach, and again 
the iiigli glide ratio was evident. It 
wouldn’t be hard, s\ith the flat glide, to 





Space Age 
Specifications 


Are Right In Line 
With The Thinking And 
AbilUy That Marks 
The Qualify Of 
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NEW! 

GLO-ESCENT 


... the practical application 
of the phenomenon of 
ELECTROLUMINESCENCE 


Miller GLO-ESCENT Lamps 
are laminations of many mate- 
rials. Basically, they consist of a 
layer of phosphor between two 
electrical conductors. When cur- 
rent is applied, the entire surface 
of the panel emits light They ai 


1 for 


s dials. 


panels, signs or decorative ellecls. 
New, patent-applied-for manu- 
facturing techniques make it pos- 
sible to fabricate these panels 
into virtually any shape for 
incorporation into your product. 

GLO-ESCENT Lamps operate 
on AC only, 25 cycles or more. 
Direct current may bo used in 
conjunction with inverters or 
oscillators. There are no expend- 
able lamps, filaments or gases 
and average life is 30,000 hours. 
Current consumption is only 0.1 
miiliarop per square inch of 
lighted surface. 

Miller Dial & Name Plate Com- 
pany provides complete custom 
fabrication and design services to 
meet your particular problems. 

SPECIAL OFFER: An actual GLO- 
ESCENT Lamp will be sent to you 
on a $5.00 memo billing basis, 
which will be credited on your 
first production order oi 


brochure ai 


ancelled 
e lamp. Technical 


MILLER DIAL & 
NAME PLATE COMPANY 


o'crslioot flic first time around. Hic 
airplane w.is brought ot’cr the fence 
at 70 mph.; the landing run approxi- 
mated nOO ft. A sljort-ficid "dr.ig" 
approach, holding 80 mpli. witli power, 
will result in an c.isv sto|) within 400 
ft. Once rolling on the runway, only 
slight rudder pressure is necessary for 
ntise-stniight control. 

.Mouiicv’s current production at its 
Kcrrxillc. Tex., plant is all \Iark 20-A 
(the companv is no longer building tlic 
150-hp. Mark 20). Prodoctioii is at 
flic rate of one a dav, or about 250 a 
year. Sales arc currently limited only 
by production, Dick Martin, sales man- 
ager. told .Aviation Wuek. 

1960 Model 

Hie companv also will introduce tlie 
Mark 21 as a i960 model witli initial 
pniihit tioii coming in the fall and ini- 
tial dclii’cries scheduled for Noicmbcr 
or December (at Moonei's annual 
meeting). 

The Mark 21 is essentially a Mark 
20-.A powered by a six-cylinder Lycom- 
ing C)540-.\1A 250-hp. engine. The 
prototipe is rebeefed to handle higher 
speeds and higher gross weight but the 
general dimensions arc uncliangcd from 
the Mark 20-A. The exception is the 
nose, wliich is eight inches longer to 
handle the bigger engine. The airplane 



BRITTAIN ait conditioner, shown in in- 
stalled position, is cvai»ratoi cooler tipc 
and holds 6 qt. of water. 


will be in the 518,000 and-up price 
catcgim', 

A third model, the Mark 22, is 
.scheduled for introduction in 1961. 
Tliis is a light twin with the general 
Mark 20 dimensions, but with two 
180-hp. engines. 

Mark 20-.A total operating cost per 
hr., specified by Mooney, rims to 
S17.71 for 300 flight hours per vear; 
512-83 for 500 flight hours: 510.73 for 
700 hr., and 59.17 for 1,000 flight 
liours per year. Cost per nrile, with 
cruising speed of 175 mph., is estimated 



Specialists 
in Machining 


HOUSTON I 
^0: FEARLESS I 


I18i9 West Olympic Bled. 
Lus Angeles, Co/i'/. BR 2-4331 


Metals ! 


• Discaloy 

• Hastaloy 

• Udimet 500 

• Rene' 

• Waspaloy 

• Inconnel 700 

• Timken 16-25-6 

Houston Fearless has developed new techniques tor pre- 
cision machining of these and other extremely hard, tough, 
high-temperature materials. Phone or write today for help 
on your problem. 


10J 
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FROM GENERAL MOTORS... TEMPERATURES MAOETO OROER 



FOR NEW 


BEBCHCRAFT /fr. / 



Harrison-Cooled "Light Twin" 

Climbs 1360 Feet Per Minute! 

Cruises oeer mountains . . . cruises oi'er weather at 200 mph! 

Flies orer 1400 miles leithout refueling! Carries 1120 pounds of 
useful load! Gels more than 1 1 miles per gallon! That's the amazing 
performance story of Beechcraft’s nesv Travel Air ... a modern 
executive’s dream plane come true. And, of course, it's Harrison 
cooled! Dependable, lightweight heal exchangers hy Harrison handle 
the vital job of cooling the engine oil on this ultra-modern craft. 

Cool performance in every flying situation is assured by Harrison. 
That's why you’ll find Harrison heat exchangers on every type 
of advanced aircraft. That’s why it’s smart to look to Harrison 
if you have a cooling problem! 



fARRISOJV 


AIRCRAFT, AUTOMOTIVE, MARINE / 
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Increase in Useful Load 
of Tilt-Wing VTOL 
when operated as STOL. 


Vertol’s 

VTOL/STOL Aircraft 


j 


Built today .... in preparation for tomorrow 

Vertol achieved a major brealcthrough in aircraft develop* 
ment during 1968. when its Model 76 (Array vz-2) became 
the world’s first tilt-wing vertical take-off and landing 
(VTOL) research aircraft to successfully complete con- 
version flights. In extensive tests since the first conversion 
flights, this tilt-wing design concept has also shown its 
effectiveness as a short take-off and landing (STOL) air- 
craft. Because the Vertol tilt-wing design qualifies in this 
dual role as a VTOL/STOL vehicle, it has tremendous po- 
tentials for both military and commercial aviation. 

As a next step, Vertol can now build an operational typ9 
aircraft incorporating the tilt-wing principle, to explore 
more practically — through evaluation — the mission use- 
fulness of any VTOL/STOL type aircraft. 

In anti-submarine work, this versatile VTOL/STOL vehicle 
offers high forward speed plus the hovering character- 
istics necessary for effective completion of all phases of 
such missions, thus replacing- with one aircraft— the sev- 
eral different types currently required. The broad capabili- 
ties of the Vertol tilt-wing design also include application 
as an air truck. In an STOL role, it can take off and land with 
substantially increased gross weights and payloads. This 
unique capacity, combined with vtol performance, per- 
mits the user to ''custom tailor" his take-offs to altitude, 
temperature, available runway and load. 

This development of the tilt-wing is the latest example of 
the foresight and skill in research and development which! 
Vertol has demonstrated over the past 15 years. 


Engineers: Join Vertol’s advanced engineering team 


\ / 

VERTOL 

—tf— 


-Oixcxn^t 


^otpotAiion^ 



In its dual role as an STOL aircraft, 
the tilt-wing design could be utilized 
as a high load capacity air-truck, 
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In the timing, firing end instruirentetion of nuclear devices, a single error in judgment or mistake 
in tectinicel operation can lose a costly experiment or worse. 

Yet Edgerton, Germeshausen i Brier, Inc., has helped to control, measure and photograph every 
nuclear test detonation for the Atomic Energy Commission. Its record ~ more than 100 shots in 
10 years — and EG&C has never lost an experiment! 

The unmatched capabilities proved by this remarkable record are applicable directly to the 
firing, instrumentation and tracking of missiles and satellites, as well as to other Space Age 
problems. Edgerton, Germeshausen & Grier, Inc. offers expert support to the missile man in: 

Test facility operations • Test instrumentation systems • Nuclear warhead technology 

Precise detonaler timing • Flash systems for optical tracking • Technical field phctography 
Suatiric iri erfiiHtiof puitws, ■ yhysio md dKlrncs ire inilatili. Udilml nlomilm mil bi fwiidud «|M rwesL 

EDGERTON, GERMESHAUSEN & GRIER, INC. 

160 BROOKLINE AVENUE, BOSTON 18, MASS. ■ 1622 SOUTH “A ’ STREET, LAS VEGAS, NEIA 


at 10.1 cents for 500 hr.; 7.5 cents for 
500 lir.; 6.1 cents for 700 lir. nnd 5.2 
cents for 1,000 fliglit hours per year 

TTic Standard Mark 20-A is fairl\- 
well cejuipped. Optional items, at ad- 
ditional cost, incliitlc packaged radio 
units, full p,inel instrument installation 
and miscellaneous items including dual 
controls for $80 and a Grimes rotation 
beacon for $150. 

Tlie demonstrator flown was equipped 
with Narco Superhonicr (\'IIT-5) with 
VHF transmitter with 122.1. 122.5 and 
122.8 crystals, VHF receiver, omni con- 
serter and indicator, headphone and 
microphone. The p.ickagc costs $610. 
Full panel instrumentation, costing 
$550, includes an cnginc-drii’cn vac- 
imin system directional gyro, horizontal 
gyro, dock and suction gage. A 12-v. 
battery and 55-amp, generator arc 
standard with the Mark 20 scries. 

Private Operator 
Buys First Ag-Cal 

Calverton, N. Y-— Grumman .\ircraft 
Engineering Cotp. has sold its first Ag- 
Cat CTop duster and Spray plane to a 
prisate operator who had been called in 
during dcsclopmcnt to evaluate (he bi- 
plane. 

lire first Ag-Cat nent to Alden Rob- 
inson. operator of Millis Air Scnicc at 
Accord. N. Y. Robinson will use the 
plane, which is convertible to both sprav 
and dusting, on orchards, row crops, 
mosquito control and fertilizing. 

Ten ,Ag-Cats hare been built for 
Grumman h\- Schwcb.cr Airaaft Co., 
at F.lmira, N'. Y„ according to Raiidv 
Moore. .Ag-Cat sales manager. Schnoizer 
will put the plane on an cight-a-month 
production schedule, starting e.irb' in 
May. 

■flic .\g-Cat costs about SIS.OOO 
equipped with a Continental 5\’-670 en- 
gine of 200 hp. The plane, lioucscr. 
will he sold for about $16,500 if the 
|)iirchascr furnishes his own engine and 
propeller for installation on the pro- 
duction line. 

Moore s.iid Gnimman will assist po- 
tential purchasers in financing, ptohalils 
through note endorsement, but final 
financing |)lans liiuc not been made. 
He said the coinpans’ prohahlv will not 
be interested in lease-back arrangements. 

Grumman last week gas’C the airplane 
its first public demonstration, spraving 
a 2,500 ft. swath of Caherton Field 
gr.iss with a mixture of urea, ammonium 
nitrate and n-.itcr, a fertilizer elc'clopcd 
bs' Allied Chemical Corp., called Utan 
5b. 

Hie aircraft was flown by Gruinnian 
pilot Harrs’ DeMavo at altitudes from 
5-10 ft. and speeds of about 75 inph. in 
a stiff ctossw’ind- DeMaso made his end 
turn.s at altitudes of about 1 00 ft., turn- 
ing 180 deg. in little more than the 


loa 
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Yak-12A for Aeroflot 


l lirce-passcnger Yak-12A. a highet-pctfocm- 
micc vccsioc of Yak-12M. has completed 

Hot foc'loCTi scisiecs. Powered bs 'a 2-10- 
lip- iiinc-cviindeT aircooled engine, the Yak- 
12A has maximum range of 621 mi. com- 
pared to Vak-12M's range of 297 mi. Cruise 
speed of the newer model is 118 mph.. 
compared witli 99 mpli. for earlier sersion. 
Top speed is reported as 154 mph. Design 
ch’jnges includes singlc-slnil wing brace 
(Vak-12M lias V stiuts), revised horizontal 
hiil surhiees, use of a control wheel instead 

tional side windows in the eahiii and an 
improved cabin heating and ventilation 


pliuic's radius. Karlicr that day. the 
,\g-Cat had completed fertilizing of 
450 acres in a bit less than 4 hr. Air- 
craft dispensed 15,5 gal. per acre in 
high density spraving; DcMayo landed 
several times to reload his hopper and 
usualh was off the grniind ag-ain within 
5 min. I'he Ag-Cat was loaded from a 
Grumman tank truck which used an 
auxiliary pimip towed behind the truck. 

.’kg-Cat carried about 1.000 lb. piiv- 
load ill the hopper, located inimcdiatclv 
in front of the pilot's cockpit on the 
sloping nose section. .A wind-driven 
motor, slung beneath the engine, pri> 
side's 20 psi. pressure to the hopper. 
Hopper is baffled to present sloshing 
and fertilizer is sented to 24 spray 
nozzles located beneath the lower wing. 
Systcni was developed for Gmmnian bv 
.Spraving Svstems CO- of New York 
Cits-; 

Conversion to dusting takes less 
than 45 min. 

'lire Ag-Cat rcccntls completed an 
extensive tour of laitiii .American dust- 
ing and spray operations and DcMavo 
said operator reaction was ''excellent." 
■Aircraft handled well at South .Americ.in 
altitudes and sales pitch |)rol):thls wilt 
he directed toward these Countries. 

I’errcll Kirk, assistant sales manager 
.it Flinira. said an .Ag-Cat will be dis- 
played and demonstrated at the I'Teneh 
International Airshosv at Paris. June 
12-21 as opener to a European sales 
campaign. 

Airpiaiie is 24 ft. S in. long, has a 
gro.ss weight of 5,750 lb. and emptv 
weight of 2.179 lb, (A\\‘ Mas 12. 1958. 
p. ’ 1 51. .At maximum gross sseights, 
takeoff distance is 676 ft. 


Avionics Engineers 

New projects at the Columbus Division have created 
openings for electronic engineers and scientists in many 
fields. 

Acoustics Test Analy-sis 
Analog Analysis of Sy.slems 
Antenna Development 
Data Processing 
ECM and Reconnaissance 
Flight Test Telemetering 
Photographic and Optics 
Radar Development 
Servo Analysis and Control 

Consider a permanent association with our engi- 
neering staff, among the finest in the aircraft missile 
industry. 

Electronic engineers are invited to write: 

H, Keever 

Engineering Personnel Manager, Box AW-127 
North American Aviation, Inc, 

Columbus, Ohio 


THE COLUMBUS DIVISION OF . 

NORTH AMERICAN AVIATION, INC.^ 

Home of the TSJ Jet Trainer and the ASJ Vigilante 
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2>i'oven again and again :Burroiiglig 205 Com])uter 


njai,D[jjD 

Wr 


Designed to handle with ease a\vide range ofcompulational problems, the Burroughs 205 is delivering results 
daily in a great variety of scientific and business applications... from refinery design to inventory control, wind 
tunnel test analysis to insurance premium billing, telemetered data reduction to operations research. The 205 
was selected to work on these and countless other tasks because of its speed, 4080 words of memory, ease 
of program loading, vast magnetic tape storage capacity and multiple-card processing versatility... features 
which make the 205 today's best dollar- for-dollar computer value. Tbe 205 is just one part of a complete line 
of Burroughs electronic data processing equipment, helping hundreds of industrial users to save precious man- 
hours and to solve important problems. Write for 205 brochure, ElectroDala Division, Pasadena, California. 


0) 


Burroughs Corporation 


-NEW DIMESSIOSS/in dtdron 


PRIVATE LINES 


tioiis set. designed espce-ially fur liglit 
aircraft, is being ciifineercd by newly 
established King Radio Carp.. Kaiesas 
Citv, Mo. President of the new com- 
|»iiy is Eduard f. King, former presi- 
dent-founder of Comnniiiicatinns Ac- 
cessories Co., Lee’s Siiminit. Mo. 

Italian pettuleum company, Met- 
anndotti, has ordered a Mnrane-Sanlnicr 
MS-760 four-place bvin-jet biisinc.ss 
plane from the P'roncli maimfaeturcr to 
be used in transporting cscciibscs. 

Deliserie's; Eiiirchild delivered the 
sixth cxecutis'C sersion of the l'-77 
rurboptnp tran.S|)Ort to Noland Co., 
Ine.. Ness-port New.s, Va, . , . -tOOth 
Bcccli Super 18 has been dclisercd to 
II. L. Noble Construction Co., Greens- 
boro. X. C. . . . I.OOOtb Cessna 310 
and first 1939 model 310C was dc- 
lisered to Ste|)bens-.\dam.son Manufac- 
turing Co., .\iirota. III. . . - l.jOOtb 
Mark V N'llh' transmitter-rccci'cr radio 
was eldisered by National .Aeronautic-.il 
Coip. (Narcol to \’an lOiiscn Aircraft 
5iip|)lics, Teterboro, N. J. 

Helicopter dealer; Philadelphia Ileli- 
coper .'3irwavs. Inc., Valley Korge .\ir- 
|)ort. Pa„ has been named 1 lillet .Aircraft 
Cnrp. factors- dealer for Pcmis'-h-ania, 
Deliwarc. Nianland and W'asliiniton, 
n. C. 

Van Dnsen Aircraft Supplies csb.ih- 
lished a southnest ditision with w.irc- 
liou.sc. silesrnom and offices at Lose 
l•'h•ld. liallas. Tex. Manager is Donald 
R. .MfOnni. 

More than -400 students, in addition 
to ^cp^escnt.lti>'t^ from airlines, inthis- 

tions are expected to attend the ;nimuil 
meeting of National Intercollegiate I'h- 
itig .Assn. Ijeing held May 7-10 at Uni- 
versity of llliirois Airport near Cham- 
paign. 



Structural Engineers 

The Columbus Division of North American offers 
immediate positions for career-minded structural 
enitineei's. 

Structural Analysis Engineers: Ability to derive 
internal load distributions and/or perform structural 
analyses of complex components of aircraft and missile 
structures. High temperature stress experience desir- 

R & D Engineers: To improve and optimize structural 
analysis methods and techniques. Current studies 
include development of fatigue criteria, nuclear effects 
on structures, thermal cycling, and associated problems 
of creep, cooling, and insulation. The R & D group pro- 
vides .structural support to Advanced Design. 

Increased R & D activity and expanding work loads 
have caused this expansion. If your degrees or degree 
and professional experience qualify you. please write to; 

H. Keever 

Engineering Personnel Manager, Box AW 126 

North American Aviation, Inc. 

Columbus, Ohio 

THE COLUMBUS DIVISION OF a i 

NORTH AMERICAN AVIATION, INC. A I 

Home of the T2J Jet TVniner ftnd the A3J Vigilante i 



AfoH*t-^(uU*4^d*U^ Go-, j 


1S800 SOUTH AVALON BOULEVARD • COMPTON, CALIFORNIA 
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SPACE TECHNOLOGY 


Radioplane Develops Mereury Paraehute 



MODEL show how capsule is ixsitioned on 
modified Atlos (or manned space flights. 
Upper stnictuce is emergency escape tower. 


Las Vegas— Details of the two-stage 
parachute ss-stem nliicli will slow 
Ptojcct Metcury's manned spia capsule 
far a safe letdonn after tc-entry from 
orbit were outlined to the World Con- 
fess of night here by Thomas Betes- 
ford, head of Northrop Corp.'s Radio- 
plane Dir-ision Patadsnamics Group- 

Paradynamics Group is designing and 
dc'cloping the landing system for 
McDnmicll Aircraft Corp., capsule con- 
tractor for National Aeronautics and 
Space Administration. 

Preparation for landing will be initi- 
ated either by pilot or ground control 
stations firing retrorockets to decrease 
capsule sclocity and program the re- 
entry trajectory. 

At 60.000 ft. altitude, the automatic 
chute system will be initiated by de- 
ployment of a drogue chute expelled 
from a mortar triggered by dual alti- 
tude controls. Drogue chute will pro- 
vide stabilization for the capsule and re- 
main attached until the capsule de- 
scends to 10,000 ft., when it will be 
released hv automatic altitude controls 
(AW April 20. p. 28). 

Tlie main landing chute will then be 
deplored and svill proside an impact 
vclocits- of 50 fps. when the capsule 
reaches >,000 ft. for its final letdown. 
Upon landing, the ptimarv chute will 
be released and sarioiis rccos en- and lo- 
cating acids, such as SOF.AR bombs, 
dye-marker, radio beacon flashing light 
and smoke signals, ssill be ejected. 
Reserve System 

In addition to the automatic se- 
quence, the landing scheme svill incor- 
porate an independent reserve letdown 
ssatein svhich will he able to be operated 
manually by the capsule pilot. 

Feasibility of establishing world-wide 
telephone, telcvisicsn and telegraph com- 
munications with a “2-1-hr.” Siitcllite 
circling 22,500 mi. abos’c the earth was 
underscored by Donald M. Culler, di- 
rector of International Telephone and 
Telegraph Corp.'s Missile and Space 
Systems Laboratorv. 

Tliis ts'pc of sv.stem would he feasible 
in the near future using today's tech- 
nology. Culler declared. Tsvo principal 
problems svould be dcsclopmcnt of re- 
liable satellitc-boriic equipment svitli 
high transmitter output and adequate 
electrical cneigy. and deselopmcnt of a 
guidance and cisntrol ssstem for the 
ascent and orbiting phases, he said. 

Culler's concept embraces three of 
the satellites 120 deg. apirt. positioned 
stationaiw with respect to the e;irtli be- 


cause orbiting speed would match that 
of the earth's rotation. Three ground 
relay stations he cited as examples were 
Houston, Tex., Athens. Greece, and 
Tokyo. Japan, to provide almost com- 
plete global coverage. Only limited 
areas around the polar regions would 
be below the !iiie-of-site horizon for the 
satellites. 

One configuration of a 2d-hr. satel- 
lite cited as an example would be a 
T-ft. -diameter evlinder 7 ft. long, weigh- 
ing TOO lb., ineoqiomting a 16-in. an- 
tenna dish and affording a 96-voice 
channel rclav. Solar energy collectors 
for storage batteries would be located 
on the periphery of the cylindrical 
satellite. Propellant jets would control 
tlie vehicle’s orientation. 

Budget Share 

With the continuing shift from 
manned aircraft to missiles and increas- 
ing emphasis on space vehicles, the elec- 
tronics indiistrv should continue to get 
a larger share of the defense budget, 
according to A. J. Catapano, industry 
specialist for Merrill Lvnch, Pierce, 
heimer and Smith, investment brok- 
ers, who discussed the changing de- 
fense industry from the investors' vievv- 

Basicallv. the market has decided that 
the major beneficiaries of the missile- 
space age will be the electronics and 
propcllmit companies, Catapano de- 
clared. Since the launchings of Sputnik 
1, the defense electronics group, as 
measured by the Merrill Lynch price 
index of 5-10 Stocks, has outpaced the 
general market by some d 60 % and 
the shift from manned aircraft to mis- 
siles has outpcrfnrniecl every other 
major group in the market, he said. 

M'ith a continuing .shift from 
manned aircraft to missiles and the in- 
creasing emphasis on space vehicles, the 
electronics industry should continue to 
get a larger share of the defense budget, 
he claimed. Dollar volume in the elec- 
tronics industry could easily double by 
1965. he pointed out. even assuming 
onlv moderate increases in the over-all 
defense spending, Tliis is an impressive 
potential, comparing favorable with 
long established growth areas such as 
the chemical and drug industries which 
are expected to expand by 10 to 15% 
annually, he explained. 

Catapano said that a "shake-out" un- 
doubtedly will happen over the next 
decade as weaker companies either dis- 
appear or are absorbed, and the result 
w ill be a greater industry concentration 
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vvitli the emergence of several large 
industry leaders. He qualified this by 
adding that since the industry probably 
is more dependent upon ideas and the 
human equation than any other indus- 
try in U. S. history, the degree of con- 
reiitration perh^s vyill be less than 

ing opportunirios for new small but 
sciundly-based enterprises- 

Sfock Factors 

Outlining stock selection factors in 
the defense industry field, Catapano de- 
clared annual research and development 
expenditures in relation to sales should 
be substantial. "Wc prefer to see a 
situation where at least a good portion 
of these outlays are company-sponsored 
because of the greater proprietory inter- 
est it derives from such activities. 
Nevertheless, large govemment-spon- 
sored R&D programs can be extremely 
important as well," he said. 



MERCURY pnot Ues on back at launch, flies 
backward tbroiigliout orbit. Diul parachute 
system provides pilotKrperated back-up. 


^Kngineer$ 

Scientists 

1 

1 • ASTROPHYSICS 


for crea tive work ! \ 

1 • SPACE MECHANICS 

— 

i 

1\ • MAGNETO 



U'AEROPHYSICS 


original contributions In stability 
and control analysis, studies in 
space environment and 



navigation, magnetism, other 
problems In flight. In return we 

\ 

n Baltimore ^ 

advancement commensurate , 

with your accomplishments. 

Write or phona William Spangler, ,r 
Manager, Professional 
Employment, Dept. AW-3, w 

ij 


The Martin Company. Ij 

Baltimore 3, Md. (a 
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BASIC TEST FOR MEDIA SELECTION: 



Ask anyone, 
anyone 
you’re trying 
to sell in the 
aviation market, 
what publication 
he reads and 
respects most. 


A powerful editorial force is a powerful selling force. 


Aviation Week 

induiing Spate Tethnology 


Aviation’s largest engineering-management audience. 
ABC PAID CIRCULATION 71,950 # ® 




Mouj for can 
an engineer go 
atAC'? 


Your career con go up and up with 
missiles and space vehicles. For AC, new 
leader in the instrumentotion business, is 
building more and more AChievers — one 
of the world's finest inertiol guidance 
s/stems— plus a host of other remarkable 
electro-mechanical, optical and infro-red 
devices. 

If you are o graduate engineer in the 
electronic, electrical or mechanical fields, 
you con go pfoces o( AC, because AC 
is going places. 

Do you wont new ond different assign- 
ments?— Look to AC. Professional status? 
—AC assures it. Interesting location?- 
You con go across the country or oround 
the world, A top management position? 
—The door is always open, Long-range 
security? — AC and General Motors are 
famous for it. 

Investigate these opportunities now. Just 
write the Director of Scientific and Pro- 
fessionol Employment: Mr. Robert Allen, 
Ook Creek Plant, Box 746, South Mil- 
waukee, Wisconsin. 


• AnUtURNEIi FU 


CONTIOLS • lOMtING 


OMSFEM • CmOSCOFES • STEED SENSITIVE 
SWITCHES • SfEEDSSTSOtS • TOOUEMSTBIS 



AChiever. And the AChlover does its iob so well that the 
demand For AC products Is constantly increosing. 


SPARK PLUG ^ 

THE ELECTRONICS DIVISION OF GENERAL MOTORS 


NEW AVIATION PRODUCTS 



.strength ;iiid acid resistance. Lubricant 
has application in both aviation and 
industrial Acids, the manufacturer says. 

.\lniasol is a tan powder that i.s com- 
patible with pctfolemn. It is not u-atcr 
soluble and docs not react with ferrous 
metals. Lubricants are available in fisc 
grades tanging in cost from S.60 pet 
lb. for general use to S7.40 per lb. for 
aircraft applications. 

Lubrication Enginects, 2709 Race 
Asc.. Ft. Worth, Tex. 

Servovalve 

Elcctrohydraulic servovalve is in- 
tended for use in Right control systems 
of aircraft and missiles. 

Valve, available in scries >1 and 32, 
em|)lovs a double-nozzlc-flapper hy- 
draulic amplifier and lias internal me- 
chanical feedback from the second stage 
sliding spool to the first stage torque 
motor. Standard salves are suitable for 


Chemical Ultraviolet Shield Studied 

when exposed to ultraviolet light, Forming a battier against the rays. Dje is being developed 
under a USAF aeroniedical research project seeking ssajs to protect space travelers from 
intense sunlight niililtetcd by the atmosphere, Chemical, elective only when in the liquid 
state, must be encapsulated in plastic. Developer of the material is the National Cash 
Register Co., Dayton, Ohio. 


Barometric Altitude Control 

Altitude controller for aircraft and 
missile iipplicntion operates in unen- 
gaged mode as an altimeter, and en- 
gaged as an altitude controller. 

Standard operating range is from sea 
lerel to 100,000 ft. with temperature 
errors of s3 ft. between —55 and 
-^71C. Velocity etrots are effectively 
zero when engaged and under 50 fpni. 



for tale of climb of 180,000 fpm. when 
unengaged. In unengaged mode line- 
arity and hysteresis are ±0.25% or 
100 ft. up to 80,000 ft, M’hcn en- 
gaged, linearity over ±500 ft. excur- 
sion is ±3% and hysteresis under 3 ft, 
upon return to engage altitude, ^\'eight 


of controller is -13 QZ. and dimensions 
arc -ti X 44 X 6 in. 

General Controls Co., 801 Allen 
Avc., Gkndalc 1, Calif. 



Electrical Connector 

Nylon ininiatnre connector, weighing 
.053 oz., is used for Air Force pilot 
helmet earphones and other applica- 
tions where size and weight arc inipot- 
tanl factors. 

The male and female sections ate 
.490 and .580 in. in length respectively; 
.306 in. wide and ,453 in. deep. 

Fhtotocarbon Products Inc., Division 
of United States Gasket Co., Camden 
l,N. f. 

High Temperature Lubricant 


pound provides lubrication to tempera- 
tures of 1,900F with high load-c.lirying 



— 65 to 350F operation with flow ca- 

S acitics to 16 gpni. at 3,000 psi. 
pecial models ate available for hy- 
draulic or pneumatic control to 600F. 
Valves ate built to meet specific ap- 
plications; howe'er, shelf quantities arc 
arailable at rated flows of 1,2,4, or 8 
gpm. at I.OOO psi, valve drop. 

Moog Valve Co. Inc., East Aurora, 
N. Y. 


Airport Cleaner 

Airport cleaner, designed to clean 
mmva's, taxiwa's and ramp areas, 
cleans at a rate of 2,000.000 sq. ft. per 
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FORT WORTH, TEXAS 


SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


BEI-L. 


M£L.ICOPTEF^ COF=IP. 
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hr. at maximum cleaning speed rif 5T 
mph. 

Sabre 58C cleaner combines a 65,000 
cfni. lacimm flow rate with a 6,200 
cfm. blower flow rate. Separate gaso- 
line engine is used to power the fan. 
Cleaner truck, weighing 16,000 lb., is 
operated by one man. 

Sabre Asiation Fqni|micnt Co., 9126 
Ogden Ave., Brookfield, 111. 

Dry Type Air Filter 

Dry type carburetor air filter is stand- 
ard equipment on the Piper Pawnee 
agricultural airplane. 

Filtronic filter is said to have a dust 
removal efficiency of 99.5% and is 



99% effective when overloaded with 
contaminant. Filter is secured with 
two spring clips permitting fast replace- 
ment. 

Ftani Corp., Providence 16, R. I. 

Fuei Moisture Monitor 

Monitoring instrument which con- 
tinuously measures the quantity of 
moisture in liquids will detect quantities 
as low as one part per million. Primary 
application will be the monitoring of 
jet fuels. 

Iiistniment employs an inert strip- 



ROHR CONTROLS 
THE CLIMATE 

for professional engineers 



Engineers find a climate of close-knit coordination interxvoven with 
wide individual responsibilty at Rohr. 

Tlie many assignments within our medium-sized engineering depart- 
ment mean more scope per man — mote personal potential. 

Rohr, world’s largest producer of major aircraft components, has its 
largest backlog in history — more Oran 603 in commercial contracts — 
more diversified than ever. 

In this short-sleevc climate of opportunity for seasoned engineers 
Bohr needs men now in the fields of: 

STRUCTURES, BRAZING, WELDING, BONDED 
STRUCTURES, LIAISON, INDUSTRIAL 


ping g,ns to pull the water from the 
liquid. Electrolytic analysis of the gas 
detects tlie presence of moisture in 
trace or percentage quantities. 

Consolidated Electrodynamics Corp., 
Pasadena, Calif. 

Runway fiaalighf 

Gaslight is designed to ptoside low 
cost runway lighting for primte air- 

Lights, mounted atop 11 in. inter- 
national yellow cones, may be turned 


Please forward your complete resume at once to: Mr, J, L. Hobel, 
Industrial Relations Manager, Rohr Aircraft Corp., Chula Vista, 
California. 



Chula Vista and Riverside, California 
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A jet-age 
classroom 
for the 
future men 
in space 
. . . Cessna’s 
T-37 


Pilots of the latest Air 
Force ultrasonic aircraft 
are already on the threshold 
of space. The jet pilots now 
in training will surely go 
beyond — and they will 
have been more quickly 
prepared for their duties by 
the newest U.S.A.F. jet 
trainer — the Cessna T-37. 

The T-37 with combat jet 
characteristics and side-by- 
side seating simplifies 
instruction and increases 
student proficiency. As a 
result, the Air Force now 
speeds jet instruction 
at substantial savings. 

Cessna Aircraft Company, 
Wichita, Kansas. 
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on automatically by a light sensitive 
pliotoelcctric cell which controls gas 
pressure. Copper tubing coiled inside 
the cone reduces the possibilitv of line 
breakage should an aircraft strike one 
of the lights. Cost of a 50-light svs- 
teiii. installed in Arkansas, was Sl.OOO- 
Arkla Air Conditioning Corp., 812 
Main St, Little Rock, Ark. 



Navigation Instrument 

Tacan/VOR instrument displays two 
rcIati'C bearings, distance and magnetic 
heading on a single indicator face. 

Three BDH indicators, Tvpc 9S15- 
02, may be used in coniunction with one 
Ostcr coupler. Operating temperature 
range is from —55 to -1-71C; weight is 
2.0 lb. Instrument operates on 26 v., 
400 cps. and 28 v.d.c. and meets applic- 
able portions of MlL-E-5400. 

John Ostci Manufacturing Co., Avi- 
onic Division. 1 Main St,, Racine, Wis. 

Metal Seal 

Mcfal-to-metal vahe seal is intended 
for applications involving s-arying de- 
grees of pressure, flow and temperature. 

Valve has been tested as a pilot- 
operated shutoff valve, with 10,000 psi. 
nitrogen and as a check valve with 
gases, hydraulic fluids, fuels, ammon- 
ium nitrate and methvl cthvi ketone, 
at temperature.? from —20 to 4- 650F. 
Seal is designed so that small pressures 
will deflect any irregularity and gite 
a seal between the scat and the poppet. 

Hydraulic Mechanisms, Inc., 1047 
61st St., Brooklyn 19, N. Y. 

April 27, 1959 
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tokc as Air 
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EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 




NASA has urgent need for 
scientists and engineers to assume 
responsibie positions on 

PROJECT MERCURY 



NASA 


National Aeronautics and Sp 


! Administration 


EMPlOYMiNT OPPORTUNITIES 


A. ISCIEI^TISTS 

FOIt 

nr.si:Am ii 

lOXISI’IIKHIC PIIOrAtATlOA : 
A 111 I'OMMI A'I* ATIOAS 


.c firUI- ‘ 

•ci»iov 

n rh»llrn«in(t. i 


III Ihpse fii’l'ls. 

ot ihpjp imii»r' 


ipetUivc tolm-ic^ 


iTvibuIr 

7h‘" lVrogrJ*rot Ihc-^f im,...rtnnl’ prcgran... 

SENIOR lONOSEHERlC 

PHYSICIST SCIENTIS.1 

,K.D K- ' 




pitfetr«tf. 
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: ENGINEERS (RADAR) ^ 
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DEVELOPMENT ENGINEER 
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Why the insights of Experimental Psychologists 
count for so much at General Electric's 
Heavy Military Electronics Department... 

System$ in development at Heavy Military Electronics Department 
encompass mission parameters of great multiplicity and diversity. A 
single program may envisage the coordinated functioning of far-flung 
Data Gathering, Data Processing, and Communications Elements. In 
systems of such complex character, experience here has repeatedly 
demonstrated the value of investigating and controlling in depth the 
interaction of man-machine-environment relationships. 

The Human Factors Group works closely with engineering contributors, 
exercising a vital influence on the design of systems and equipments, 
Experiments! Psychologists here shape basic concepts at all points 
where Human Factors impinge — whether in regard to operator vs. 

Experimental Psychologist at Heavy Military knows the stimulation of 
extremely diverse problems, combined with professional responsibility 
for decisions of far-rcaching consequence. 

Senior Positions Open Now In: 

Systems Philosophy • Data Flow . Design • Component Development 
Evaluation • Simuiation . Personnel Selection and Training 

Inquiries are invited from Experimental Psychologists with broad 
bar^grounds in systems development from the standpoint of Human 
Factors. A PhD degree is preferred. Familiarity with engineering con- 
cepts in electronics and/or with military operations problems is highly 
desirable. Write in confidence to: Mr. George Calif ndfr, DepC. 64-IT'Q 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL# ELECTRIC 

Court street, Syracuse, N.Y. 
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FOR A SCIENTIFIC CLIMATE... 






ir you arc an a 


'and^mtcnu'lly'to “he Division, Dcpi. A4-27, Am. Arl. 


Bendix Systems Division 




flight test 
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AVIATION WEEK 

Classified Advertising Division 

P. O. BOX 12 
NEW YORK 36, N. Y. 



EMPLOYMENT OPPORTUNITIES 


MARKETING MANAGER 

AIRCRAFT INSTRUMENTS 




ing for top-notch 
marketing operalloiu. headquarters 


II responstblllty for ir 


MANASES mCUSTSIAl SELATIONS 

58-15 Northern Blvd. AVIEN, INC. o-t u, , 


ELECTRONIC 

"X a "'""' 

ENGINEER 


SENIOR 

■H," eln7l /MKtronTcTito^a^ln'ciw^ el" rne"u 


STANLEY AVIATION CORP 

2501 DoIIbs Street 

Denver, Colorado 


Where 
TO Buy 


NEW! STARTLING! 

Scisnllfic i 



Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


FOR SALE 

High Altitude Aircraft 

FOUR LOCKHEED P-38's 
Altitude Copobilities to 40.000 Feel 


Immediate Delivery 


ENGINE WORKS 




FOR SALE 

GRUMMAN MALLARD 

Executive Aircraft 

' * ■ ” Right engine * ~ " 



HILLER HELICOPTER 


CAR-tO operolioae. 


WANTED DC-3 or C-54 

CoTperolton wonlt executive DC-3 F & W 


EXCITING ; See Page 103 
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SUNDSTRAND AVIATION 

B-70, F-W8 Secondary Power 
Generating Sub-Sysfem Manager 

ENGINEERS 

• Electrical System • Stress Analysis • Testing 
e Bearing Evaluation • Electronic Packaging 
• Aircraft Ground Support Equipment 

• Advanced Rotating Electrical Equipment 

Other projects Include constant speed 
drives, hydraulic motors, pumps and other 
components for commercial and military 
oircroft and missiles. 

Send Resume ond Technical Sockground Data to; 

SUNDSTRAND Personnel, Dept. A, 14D1-23rd Ave., Rockford, III. 

SUNDSTRAND AVIATION 


AVIATION 


April 27, 
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LETTERS 


NBAA's Role 

[ lia\'C just read vuur "Business Klsiug’s 
I dturc'’ edituful lAM' April 6. p. 21 1'viitli 
tindcrshiiidable interest and appreciatiem. 

nie tlosini paragijpli cnuld well be taVeii 
as a sucehset statement of this associ-ilion's 
reiisim for e'sisteni'C mid eonlimicd gtosi tli. 

" \s the business aircraft gains greater 
utility and performance, pilot standards 
must be inipros't'd comnicnsnratclv," It 
«as for this reason that N’BAA published 
its "Recommended Standards Mannar' last 
uar. Aiming not onli to pmvidc tlic 
indis'idnal hnsincss pilot, hut his manage 
inent as ssell, guide lines for inipros’cmcnt 
in safety and efficiencs in opetah'on — the 
maimal has hecn well acceptccf bv the busi- 
ness aircraft owner and pilot. 

"Profleicncv with new navigation and 
Right control instruments will become a 
ueecssits' instead of a professional Inxnrv." 
It is for this purpose that \'H \.\ holds 
.niiinal meetings and regional meetings. Fni 
instance, XB.W’s part in the \\’or!d Con- 
gress of Flight, svhich brought top-notch 
goserument and industrs* experts to me'Ct 
with \'BA.\ members, military and air 
carrier personnel, svas on ".\dsanccd ,\ir 
Ttaflie Cnnltnl" and "Advanced N-aviga 
timial .Aids." 

Tilt closing sentence regarding the gov 
emmciit groups considering the grnwitig 
requirements of bn.siness aviation points 
dircctlv to NB.A A's dnilv liasion with FA A 
,md CAB bureaus and personnel on diverse 
•md important matters such as air space 
allocotiom — XB.AA has been a member of 
the Air Coordinating Cnnimittec's ait space 
clis ision for mam- vean and has local repre- 
seiit.iliscs at regional Ics’cli on airport re- 
iniiremcnls — VB.A.A has been .a memher of 
the ACC Airport nivision for a number of 
ifiifs; -Air Ti.iBie Control — N'BA.A works 
closely with the Bureau of .Air TrafRe Man- 
agement in AA'ashingfon and has more than 
2s VB.A.A rcprcscntatiscs attending regional 
Air Route TrafHe Coiitrnl Center meetings: 
safetv regulations— NB-A.A circulates for re- 
turn comment to each member ciety pro- 
posal for rulemaking that emanates from 
C AR and now from the F.A.A. if it concerns 
business aircraft operation; the list can con- 
tinue for pages. 

Tin's active participation hv X'B.AA has 
been accomplished without fanfare, with- 
out "whoop-dc do" pnhlicitv. and — sse jiis- 
tifiahlv feci — has been not onlv accepted hut 
welcomed hv the governmental ageneies. 

The increased recognitiem of business 
aviation bs’ the FAA's Bureau of night 
Standards which categoriaed cini asiafinn 
into three entities: .scheduled air catrict. 
business aviation, and general aviation isill 
further accentuate NBA.A’s services to the 
business aviation eomnumitv and to the 
governmental agencies. 

Business aviition, as you so ,ablv empha- 
site. has reached a tremendous stature. Tlie 
poliev of NB.A.-A is to encour.sgc each and 
es-ers- business aircraft owner and opentor 
to rccogniac his responsibilities, to actively 
participate in all governmental affairs which 
affect his operations, and to share Ids know- 
ledge with other business aircraft owners 


AfittiiiHt icpIrotiifK the ri/ilnfoiis 

o/ itn reatlrrs on the fsaues rttUpii itt the 

330 IT. 42nit St.. \eip Vorfr 36. A. Y. 

not priiit ntituiymotiM lelltr*. hut ttamen 

and npetators. It is thnmgli such a pro- 
gr.im that the st.itiire of htisiness flving will 
be better recogni/ed — ratlier than just 
through sheer weight in numbers of aircrift 
ami ill hours Rown. 

.Avi.sTKiN AA'itx’s business flying reporter 
Krwtn J. iPetcl Biilhan is one of the out- 
standing reporters in Ihe aviation Re-Id, A\'e. 
at NBA A, feel most furtiinate that son have 
Bets' on vonr staff and that he has business 
aviation as his assigmnvut. Pete's toserage 
ot the business aviation Reid, including 
NR.AA meetings, has proven to liaie that 
rare rcportorial s|ieilih— qualitative and 
qiuiititatise tnialysis-whicli is sn grewtly 
needed in this aviation svriting Reid, 

As in the past, we at \B A A will l>c most 
plesiscd tti work elnscb with AvisrioN 
A\'i I K in proi'iding facts. Rgnrcs and back- 
ground information on the grc.at .American 
hnsincss aircraft fleet. 

AA’iu.i.sm Is. I.Awrn-s 
Fxe-eiitivc Director 
National Business Aircraft .Assn.. Inc. 
Washington, D C 

Business Flyinji Facts 

Ctmgr.itnlations on the Rne and f.ietnal 
editorial in the April (< issue of .Asi.siios 
W'u'X. Von laid out the most important 
facts about general aviation, and of business 
Riiiig in partieiil.ir, in Rne f.ishitm. 

It so liappe'iis tliat the lltilits' Airplane* 
Council met April 7 and I took this occa- 
sion to read if to them— thev had traveled 
to AAashington -April 6 and liad not set 
seen it. So in writing this note 1 .mi .also 
expressing tlic appreciation of out CoimcR 
mem here. 

JnsKeii T. Cia'iivc. Ja. 

Manage-r 

Ulilits .Airplane Coimeil 

.Aircraft Industries Assn, 

AA'ashington, D, C. 

Helicopter Research 

Your rcex'iit article "Sikorskv Broadens Its 
ATOL Research" I.AW Feb. 2, p. 66) 
brings the merits of rotating wing aitciafl, 
or helicopters for short, into nnusnalls good 
perspectise- It is curious, however, that what 
may well be- the* helicopter's primary* rea- 
son for long-term contimicd growth was 
somehois* omitted, namely, the telalively 
low doisimash velocities which, in e-ontrast 
to what the arlieie* terms the* "blast-off 'chi- 
cle" tvpes. perniit operation in truly uu- 
prepare*d areas and in populated areas, Tlic 
fact that the mote heasib -loaded hclicopK*rs 
can stir up dust to an extent producing 
serious visibilih* problems should scn*e to 
emphasize the inesitabb more sciete prob- 
lems for the more compact types of direct- 
lift aircraft. 


I1ie relation between wind (or slipstream) 
vvloeity and the ainumit of dost or loose- 
rock thtow'ii abinit, and similarls the* ait 
'*eloe*itv in which a man can ss*alk or work, 
do not seem imich aRex'te*d by tcclmulogical 
adsanecs. To ghie down all the* loo.se oh- 
je*cts in the svorld whieli would be*coine 
inis-sile's uiide'r the iiian\*-time*s-hnrTieouc ve*- 
loe*ilie*s produced by the* special-purpose 
■'hlast-eifl" ty*pes would be onite- a project 
A'onr arhelc* rexognistes the nelicoptcr's ad- 
i*antage as to low* installed pow*er. an advan- 
tage W'hic'h will nie*aii a great deal for some 
years, at least, hut the point 1 would like to 
add is that if we .wiine* day get powerplaiits 
which wx'igh nothing, cost nothing, and tise* 
no fuel. w*o nill still nexd helicopters for 
use os*cr unprepared areas and where rela 
ti'*clv unhindered operation near unpro- 
tected pexiple* is required. 

If this permanent value of helicopters is 
tlinronghly rccxigniVcd, it follows that re* 
search im helicopters and related types 
should be* incre*ase*d with proportionate* 
sigor. Ce*rtainly the helicopter need.s to be* 
iinprusexl Ireduced vibration, provision eif 
complete* blind-flying capability, clctcmiina- 
tinn of basic design approaches to reduced 
first cost and maintenance, and inetcased 
]xrformaiiee* are important current goals), 
hiit the* over-all rc-se-areh effort is still com 
paniti'cly small. 'I"his increased research 
should he sponsored in such a w*a\* that all 
who have* need for it w'ould rccci'c iiniiie*- 
diate* benefit of the resnlFs. Tlie* resulting 
long-range* effort should then lead to the 
acliic'einent of both needed refinements 
and radical iinpros'ements in an inereasiisgl'* 
e*ssenti.al air-transportation vehicle. 

N AS.A Ex*cinki:i» 
liamptoii, \'a. 

Approach Liphtin^ 

In your Aviation AVeek editorul for F*'ch 

1 rc.id with gre-Jt iiitere*st the repeated 
remarks of the iiccessitv of additional in- 
.stallations of both the ILS and high inteii 
sity* approach lights — the condenser dis- 
charge ty*pe. 

To a m,m. cs*en' rcspoiisibk* person in 
a' iation whom I has*e contacted has stressexl 
the effectiveness of these condenser dis 
charge approach lights — foul wx.ttlier and 

Yet. it is impossible for myself. Bill At- 
kins or Bill Alafscn to obtain approval for 
out condenser discharge anti-collision lights, 
nirough the pren isions of SR A02B, w*e 
lu'C each installed Is units on various 
ty pe and weight cl.iss of aircraft, our indi\-id- 
ual anti-collision light s'stenis. A\*e have 
proven through tlie nrost sc'ere* testing, 
under all flight conditions, the positive and 
effecHu* (onspicniti as is afforifed runways 
th.it arc similarl'* equipped. 

'Ilie fliglit acti'ity* in tlicse high densiti 
areas dcm.mds just as much identits as do 
Ihe runways. Must we wait until w*e li.ivc 
another midair collision before public indig- 
nation and cungressioiial action forces onr 
hand into fooli.sh regulations, made hv uii 
informed, hyalcrical persons? 

Don IIoxkixs 
Chicago, HI. 
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From proposal — to prototype — to production ... in Navigation, Radar and 



Surveillance, and Data Handling Systems . . . 

in Components and Microwave Instruments . . . 
the LFE monogram means Lcadcrs/iip from Experience. 


Leadership from Experience 

LABORATORY FOR ELECTRONICS, INC. <o?9 commONWemth avenje - boston 




RUGGED 


VARIAN FIRST 


INTERNAL CAVITY PULSE AMPLIFIER 
KLYSTRON with 75 KILOWATTS 


average output 


NON CRITICAL 


HIGH PERFORMANCE 


SINGLE PUSH-BUTTON OPERATION 


25, MEGAWATTS, PEAK POWER 


Variant’s is the ■world's largest internal 

cavity Klystron. It produces the tremendously 
high alienage power of 75 kilowatts for long pulse 
radar and missile tracking. Features include a 
pulse duration time of 2000 microseconds; tun- 
able frequency range of 400 to 450 megacycles; 
40 db stable RF power gain. 

Varian makes a wide variety of Klystrons and 
Wave Tubes for use in Radar, Communications, 
Test and Instrumentation, and for Severe Envi- 
ronmental Service Applications. Over 100 are 
described and pictured in our new catalog. Write 
for your copy — address Tube Division. 


VARIAN associates 

'PALO ALTO 22. C A L I F O R N I A 
Representolives Ihruout the world 

KLYSTRONS. TRAVELING WAVE TUBES, BACKWARD WAVE OSCILUTORS. HIGH VACUUM PUMPS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F, SPECTROMETERS, MAGNETS, MAGNEIOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS,. RESEARCH AND DEVELOPMENT SERVICES 


